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FORWARD 

The  Class  II  Cultural  Resource  Survey  of  the  Overland  Planning  Unit 
represents  the  first  volume  in  the  long  awaited  Wyoming  series  of 
Bureau  of  Land  Management's  (BLM)  cultural  resource  monographs.   The 
principal  objective  of  the  survey  was  to  obtain  an  estimate  of  the 
nature,  number,  and  distribution  of  cultural  properties  in  the  681,000 
acre  Overland  Planning  Unit,  a  BLM  administrative  unit  of  the  Divide 
Resource  Area,  Rawlins  District,  in  southern  Wyoming.   Studies  such  as 
this  one  can  provide  land  managers  with  a  valuable  tool  for  long  term 
planning,  management,  and  protection  of  cultural  resources  in  a  partic- 
ular planning  unit.   In  addition,  the  inventory  data  gathered  can  form 
a  basis  for  development  and  refinement  of  regional  research  designs, 
ultimately  aiding  the  Bureau  in  its  obligation  to  identify  and  protect 
important  archeological  and  historic  sites. 

The  subject  study  was  accomplished  by  means  of  a  contract  with  the 
Wyoming  Recreation  Commission.   The  survey  was  conducted  during  the 
summer  of  1979.   Special  thanks  are  due  Mrs.  Nina  Trapp,  Divide  Resource 
Area  Archeologist,  then  an  archeologist  in  the  Rawlins  District  Office, 
for  her  role  in  administering  the  contract  and  for  her  abiding  interest 
in  seeing  the  contract  through  to  completion.   Mrs.  Trapp  also  served  as 
the  principal  publication  editor  for  this  volume. 

It  is  with  pleasure  that  we  present  this  first  volume  of  our  monograph 
series  and  hope  that  its  publication  will  set  a  precedent  for  adding 
future  volumes  to  the  series  on  a  continuing  basis.   We  believe  such 
publications  will  be  of  interest  and  value  to  cultural  resource  profes- 
sionals as  well  as  others  who  share  our  concern  to  protect  the  vast 
array  of  cultural  values  on  public  lands. 
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ABSTRACT 

A  Class  II  cultural  resource  survey  of  the  Overland  Planning  Unit 
was  performed  during  the  summer  of  1979.  A  sample  of  24,240  acres  out 
of  a  total  of  681,000  acres  in  the  Planning  Unit,  or  a  3.6%  sample,  were 
intensively  inventoried.  The  sample  acres  were  surveyed  with  the  goal 
of  locating  all  cultural  resources.  The  goals  of  the  survey  were  to 
make  predictions  of  the  kinds,  numbers  and  distribution  of  sites 
throughout  the  Planning  Unit.  A  Class  I  overview  of  the  Rawlins 
District,  Bureau  of  Land  Management  is  also  included.  The  results  of 
research  conducted  with  data  obtained  are  also  discussed. 
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INTRODUCTION 

by 

Thomas  K.  Larson  and  David  Eckles 

This  document  represents  the  final  report  on  the  Class  II  cultural 
resource  sampling  survey  of  the  Overland  Planning  Unit  and  Class  I 
cultural  resource  overview  of  the  Rawlins  District,  Bureau  of  Land 
Management.  This  project  was  performed  by  the  Office  of  the  Wyoming 
State  Archeologist  for  the  Bureau  of  Land  Management  (Contract 
YA-512-CT8-253).  Principal  investigator  for  the  project  was  Thomas  K. 
Larson  (now  of  Larson-Tibesar  Associates).  Fieldwork  was  accomplished 
between  May  through  September,  1979.  The  chapters  that  follow  discuss 
the  prehistory  and  history  of  the  Overland  Planning  Unit,  results  of  the 
Class  I  Overview  of  the  Rawlins  District,  design  for  research  in  the 
area,  vegetative  resources  in  the  area,  results  of  the  field  inventory, 
predictive  model  of  site  location  and  analysis  of  sites  and  artifacts 
recorded  and  collected. 

The  location  of  the  Overland  Planning  Unit  is  shown  in  Figure  1.1. 
It  encompasses  a  primarily  interior  basin  region  in  south  central 
Wyoming.  A  detailed  description  of  the  area  can  be  found  in  the 
Research  Design  chapter. 

The  purpose  of  the  Class  II  cultural  resource  investigation  was  to 
intensively  inventory  selected  parcels  of  land  in  order  to  make 
predictions  about  cultural  resources  in  the  overall  Planning  Unit.  The 
reasoning  behind  such  investigation  was  to  provide  cultural  resource 
managers  with  information  about  "non-renewable"  prehistoric  and  historic 
sites  so  that  they  may  make  wise  decisions  about  preservation  and 
research  on  cultural  resources,  given  impending  and  adverse  affects  from 
energy  related  development  (i.e.  mining,  plant  construction,  road 
construction,  etc.).  Cultural  resource  managers  recognize  the 
importance  of  Wyoming's  prehistoric  and  historic  heritage  and  thus  seek 
to  maximize  information  about  the  resources  in  advance  of  destruction 
activities. 


Figure  1.1.   Overland  Planning  Unit 


A  Class  II  investigation  should  provide  objective  estimates  of  the 
number,  kind  and  distribution  of  cultural  resurces  in  a  given  area. 
This  is  accomplished  by  carefully  selecting  sample  areas  to  be 
intensively  inventoried  with  the  goal  of  obtaining  a  representative 
sample  of  sites  and  artifacts. 

In  summary,  the  objectives  of  this  report  are  to:  1)  document  all 
cultural  resources  found  during  the  Class  II  survey;  2)  develop 
predictive  capabilities  for  cultural  resources  in  the  Planning  Unit;  3) 
make  significance  (National  Register)  evaluations  on  known  and  predicted 
cultural  resources;  4)  produce  research  results  from  the  data  collected 
that  can  be  used  by  cultural  resource  managers  and  professional 
researchers,  and;  5)  incorporate  archeological  and  historical  data 
research  with  subsidiary  vegetative  and  geological  studies. 

Given  these  goals,  the  subsequent  chapters  outline  in  detail  the 
approaches  taken  and  results  obtained.  The  report  cannot  be  said  to  be 
a  comprehensive  analysis;  much  cultural  resource  work  has  been  done 
subsequent  to  the  1979  fieldwork  and  cannot  be  included  given  its  size 
and  time/money  constraints  on  an  already  late  product.  We  hope  that 
something  of  value  will  be  perceived  despite  these  handicaps. 
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PREHISTORIC  CULTURAL  CHRONOLOGY 
Thomas  K.  Larson 
George  M.  Zeimens 

Carl  Spath 
Robert  A.  Murray 

The  purpose  of  this  chapter  is  to  present  a  very  brief  summary  of 
archeological  background  information  and  cultural  chronology  felt  to  be 
relevant  to  the  Overland  Planning  Unit  study.  It  is  not  the  purpose  of 
this  section  to  present  extensive  trait  lists  or  go  into  great  detail  in 
the  description  of  each  recognized  archeological  "culture".  Readers 
interested  in  information  on  these  topics  are  directed  toward  such 
writings  as  Mulloy  (1958)  and  Frison  (1978)  for  the  Northwestern  Plains 
and  Jennings  (1957,  1978)  and  Aikens  (1970)  for  the  northeastern  Great 
Basin. 

The  first  portion  of  this  chapter  presents  some  of  the  most  impor- 
tant aspects  of  each  prehistoric  cultural  period.  This  section  attempts 
to  present  what  is  known  presently  about  the  general  modes  of  subsis- 
tence for  each  period.  Because  of  the  location  and  environmental 
setting  of  the  study  area,  it  is  believed  that  not  only  the  Northwestern 
Plains  but  also  the  northeastern  Great  Basin  need  to  be  discussed. 

The  second  portion  of  this  chapter  presents  a  description  of  two 
classes  of  cultural/chronological  indicators  likely  to  be  encountered  in 
the  study  area:  projectile  points  and  ceramics.  Other  potential 
chronological  indicators  also  exist  (e.g.,  Frison  1978:77-82),  but  we 
have  concentrated  here  on  those  articles  which  are  felt  to  be  the  most 
usable  in  a  field  situation. 

A  discussion  of  some  of  the  key  sites  in  the  Great  Divide  Basin 
area  of  southcentral  Wyoming  is  presented  in  the  third  portion  of  this 
chapter.  These  sites  are  not  necessarily  within  the  boundaries  of  the 
study  area,  but  rather  present  a  general  picture  about  what  has  been 
learned,  through  excavations,  about  the  prehistoric  archeology  of  the 
Wyoming  Basin. 


The  final  portion  of  this  chapter  presents  a  discussion  of  the 
ethnohistory  and  history  of  southcentral  Wyoming,  as  they  apply  to  the 
Overland  Planning  Unit. 

The  Paleoindian  Period  (ca.  11,500  to  8,000  years  B.P.) 

To  most  laymen  and  also  to  many  archeologists,  the  Paleoindian 
Period  on  the  Northwestern  Plains  has  become  almost  synonymous  with 
"big-game  hunters".  While  present  evidence  clearly  indicates  that 
big-game  hunting  was  an  important  factor  during  the  Paleoindian  Period, 
it  is  questionable  whether  it  was  really  more  important  during  this 
period  than  during  later  periods  or  whether  the  emphasis  on  big-game 
hunting,  if  it  was  truly  an  emphasis,  remained  essentially  unchanged 
during  the  4,000  year  period  we  refer  to  as  Paleoindian.  The  develop- 
ment of  weaponry  and  techniques  for  large  communal  kills  of  megafauna  is 
certainly  an  important  aspect  of  Paleoindian  lifeways.  But  it  is 
difficult  to  assess  what  proportion  of  the  Paleoindian' s  subsistence 
base  came  from  these  types  of  activities.  The  picture  is  biased  both 
because  of  the  tendency  for  investigators  to  concentrate  efforts  on 
large,  "impressive"  sites  and  also  because  of  the  problem  of  site 
visibility  —  a  problem  which  becomes  compounded  with  the  increasing  age 
of  the  deposits  being  considered.  In  regard  to  this  problem,  Frison  has 
made  the  following  comments: 

Another  consideration  is  site  visibility,  which  is  a  major 
problem  faced  by  the  High  Plains  archeologist.  Communal 
animal  kills  are  of  high  visibility  but  provide  evidence  of 
only  a  small  segment  of  the  total  cultural  system.  Associated 
butchering,  processing,  and  camping  areas  are  of  high  visibil- 
ity but  apparently  did  not  preserve  well,  at  least  in  the 
Paleoindian  period  ....  Most  activities,  however,  of  a 
small  hunting  and  gathering  group  were  manifestations  of 
activities  of  short  duration.  Cultural  assemblages  were  small 
and  little  was  left  behind  so  that  most  sites  are  manifest 
only  by  small  amounts  of  debitage,  simple  tools,  and  possibly 
a  broken  projectile  point  (Frison  1978:19-20). 

Subsistence  patterns  during  the  Paleoindian  period  may  also  have 
varied  greatly  from  one  area  of  the  Northwestern  Plains  to  another. 
Within  the  Powder  River  Basin  of  northeastern  Wyoming,  for  instance,  is 
found  some  of  the  best  evidence  in  the  Northern  Plains  of  actual  trends 


toward  big-game  hunting  specialization  during  at  least  Agate  Basin,  Hell 
Gap,  and  Cody  times  (Frison  1978).  In  the  Bighorn  Basin  of  northcentral 
Wyoming,  on  the  other  hand,  intensive  studies  have  produced  evidence  of 
a  long  sequence  of  Paleoindian  occupation,  but  very  little  evidence  of 
big-game  hunting  specialization: 

With  the  exception  of  the  Horner  site,  the  economic  orien- 
tation of  the  early  cultural  groups  at  all  of  the  sites  in  the 
Big  Horn  Basin  suggests  a  carefully  scheduled  hunt- 
ing-and-gathering  economy,  centered  in  and  around  the  moun- 
tains and  some  interior  areas  of  greater  topographic  relief 
(Frison  1976a: 172-173) . 

As  the  amount  of  data  has  increased  over  the  past  few  years,  it  has 
become  increasingly  difficult  to  delineate  a  central  theme  which  can 
typify  the  Paleoindian  period.  The  period  can  perhaps  best  be  thought 
of  as  characterized  by  early  North  American  cultural  groups  which  hunted 
extinct  animal  species  by  the  use  of  communal  kill  operations,  but  who 
also  exploited  a  wide  variety  of  vegetational  and  other  faunal  resources 
in  a  great  diversity  of  environmental  settings.  Many  of  the  cultural 
patterns  which  were  formulated,  or  at  least  existed,  during  Paleoindian 
times  continued  to  operate  until  Euro-American  contact  on  the  Plains. 
Ultimately,  the  diversification,  rather  than  the  specialization  of 
subsistence  patterns  may  perhaps  be  the  most  important  characterization 
of  the  Paleoindian  period,  although  it  will  be  much  harder  to  detect  in 
the  archeological  record.  This  seems  to  be  a  particular  problem  in 
southcentral  Wyoming  where  the  early  archaeological  periods  are  poorly 
represented  (Sharrock  1966;  Frison  1978:28). 

The  Plains  Archaic  Period  (ca  8,000  to  1,500  years  B.P.) 

One  of  the  most  widely  used  and  accepted  chronological  terms  in 
North  American  archeology  is  "Archaic".  It  has  generally  been  thought 
of  as  a  time  period  where  "broad  spectrum"  hunting-and-gathering 
subsistence  patterns  dominated,  following  the  end  of  the  Paleoindian 
"big-game  hunting"  subsistence  patterns.  It  should  be  obvious  from  the 
above  discussion  of  the  Plains  Paleoindian  period  that  it  is  no  longer 
accepted  that  there  was  a  drastic  shift  from  specialized  big-game 


hunting  to  more  diversified  hunting-and-gathering  at  the  beginning  of 
the  Plains  Archaic  (Frison  1978). 

There  are,  however,  some  cultural  characteristics  which  do  help  to 
delineate  the  Plains  Archaic.  The  beginning  of  the  period  is  marked  by 
the  apparent  restriction  of  human  groups  into  fewer  environmental  zones 
than  were  exploited  during  the  Paleoindian  period.  The  middle  of  the 
Archaic  was  apparently  a  time  when  human  groups  again  occupied  many 
areas  of  the  Plains  and  the  number  and  size  of  habitation  sites  in- 
creased drastically  over  that  seen  in  the  earlier  Archaic.  The  end  of 
the  Archaic  on  the  Northwestern  Plains  is  marked  by  cultural  charac- 
teristics which  seem  to  demonstrate  an  overlap  between  the  Archaic  and 
the  following  Late  Prehistoric  Period. 

The  Archaic  Period  on  the  Northwestern  Plains  has  been  divided  by 
Frison  (1978)  into  three  periods.  While  these  periods  are  partially 
derived  from  changes  in  artifact  types,  they  also  seem  to  mark  alter- 
ations in  subsistence  modes.   Each  will  therefore  be  discussed  separate- 

iy. 

The  Early  Plains  Archaic  Period  (ca.  8,000  to  5,000  years  B.P.) 
The  evidence  to  date  strongly  indicates  that  a  period  of  aridity 
(the  Altithermal)  (Antevs  1955)  occurred  during  the  Early  Plains  Archa- 
ic. The  relationship  between  this  increased  dryness  and  the  lifeways  of 
Early  Plains  Archaic  cultures  is  not,  however,  fully  understood  at  this 
time.  Earlier  hypotheses  (Mulloy  1958)  that  there  was  a  cultural  hiatus 
on  the  Plains  during  this  time  period  cannot  now  be  substantiated  in  the 
archeological  record.  From  studies  in  the  Big  Horn  Basin,  Frison 
(1976a)  found  no  data  to  indicate  reduced  cultural  activity  during  the 
Altithermal  when  compared  with  the  preceding  Paleoindian  period. 

While  evidence  for  the  Early  Plains  Archaic  is  lacking  in  many  open 
Plains  areas,  there  is  ample  data  available  for  the  existence  of  these 
groups  in  the  foothill-mountain  regions  of  the  Plains.  Sites  from  these 
regions  tend  to  be  rock  shelters  or  open  camps,  usually  containing  a 
wide  variety  of  faunal  remains.  Primary  emphasis  of  the  faunal  procure- 
ment was  apparently  placed  on  bison  and  mountain  sheep.  The  Hawken  site 
(Frison,  Wilson,  and  Wilson  1976),  located  on  the  eastern  edge  of  the 


Black  Hills,  provides  evidence  that  Early  Plains  Archaic  cultural  groups 
utilized  communal  bison  kills  as  a  major  procurement  technique. 

Excavations  at  several  sites  in  south-central  and  southwestern 
Wyoming  have  revealed  evidence  for  Early  Archaic  occupation.  Most  of 
this  work  has  been  accomplished  by  Western  Wyoming  College  (see  Creasman 
1983,  Armitage  et  al.  1982,  Mackey,  et  al.  1982).  Other  Early  Archaic 
dunal  sites  have  been  reported  (see  Sender  et  al.  1982,  Reiss  1983). 

There  is  also  some  evidence  for  the  exploitation  of  riverine  areas 
of  the  Plains  during  the  Early  Plains  archaic.  The  Dunlap-McMurry  site 
(Zeimens  et.  al.  1978)  and  the  Shoreline  site  (Walker  and  Zeimens  1976) 
are  both  large  open  camp  sites  found  along  the  North  Platte  River  in 
central  Wyoming.  At  the  Shoreline  site,  the  remains  of  at  least  one 
small  pit  house  was  found  and  excavated.  The  presence  of  storage  pits 
in  this  feature  and  also  at  high  altitude  Early  Archaic  sites  in  the  Big 
Horn  Mountains  (Frison  1978:350),  seems  to  indicate  that  seed  and  other 
vegetal  products  were  being  extensively  collected  for  storage. 

The  Middle  Plains  Archaic  Period  (ca.  5,000  to  2,500  years  B.P.) 
The  Middle  Plains  Archaic  is  marked  by  a  significant  increase  in 
the  number  and  distribution  of  sites  as  compared  to  the  Early  Plains 
Archaic.  Human  groups  seem  to  have  expanded  into  many  more  areas  and  to 
systematically  exploit  many  more  resources.  Frison  (1978:46-49) 
states: 

During  the  Middle  Plains  Archaic  period  human  groups  moved 
into  the  open  Plains  and  the  interiors  of  intermontane  basins, 
and  they  seem  to  have  increased  their  emphasis  on  plant  foods. 
In  the  dry  interior  of  the  Bighorn  Basin,  for  example,  the 
diagnostic  artifacts  (besides  projectile  points)  are  the  flat 
sandstone  grinding  slab  and  sandstone  mano  ....  Along  with 
these  are  found  large  numbers  of  roasting  pits  ....  These 
pits  are  usually  found  in  sandy  or  clay  areas,  which  were 
easier  to  dig  into  with  simple  tools.  They  vary  considerably; 
some  are  quite  large  and  hold  100  lbs.  or  more  of 
fire-fractured  stones,  but  others  are  relatively  small;  some 
are  quite  deep,  but  others  are  shallow;  bottoms  are  usually 
flattened  with  rounded  edges,  but  some  have  more  globular 
sides.  These  types  of  pits  continued  for  several  thousand 
years  with  little  or  no  functional  changes,  although  they  were 
sometimes  lined  with  slabs  of  sandstone  or,  in  rare  cases, 
flattened  cobbles  ....  There  is  evidence  that  grinding 
slabs  were  used  much  earlier  in  time  but  the  beginning  of  the 


Middle  Plains  Archaic  is  when  the  true  mano  and  grinding  slab 
made  their  debut  in  the  area. 

Evidence  from  sites  of  this  period  seems  to  indicate  that  foraging  was 

taking  place,  not  only  along  the  major  river  valleys,  but  also  out  into 

the  open  grassland  and  desert  areas.   Seed  and  root  resources  seem  to 

have  been  as  equally  important  as  the  procurement  of  bison  (Frison 
1978). 

The  Late  Plains  Archaic  Period  (ca.  2,500  to  1,500  years  B.P.) 
Broad  spectrum  foraging  activities  similar  to  those  of  the  Middle 
Plains  Archaic  continued  into  the  Late  Plains  Archaic,  but  there  also 
seems  to  have  been  a  renewed  emphasis  on  communal  bison  procurement. 
Kill  locations,  such  as  the  Ruby  site  (Frison  1971a)  indicate  that  bison 
procurement  during  this  period  involved  highly  sophisticated  impoundment 
techniques  and  associated  magico-religious  rituals.  Such  techniques  and 
rituals  were  probably  also  employed  during  earlier  time  periods,  but  the 
evidence  for  their  use  occurs  much  more  frequently  during  the  Late 
Plains  Archaic. 

The  Late  Plains  Archaic  is  a  time  period  when  there  is  an  apparent 
overlap  of  cultural  characteristics  from  the  preceding  Middle  Plains 
Archaic  and  the  succeeding  Late  Prehistoric  Period.  There  was 
apparently  an  extensive  temporal  overlap  between  cultural  groups  with 
established  archaic  modes  of  adaptation  and  the  introduction  of  new 
cultures  or  at  least  new  cultural  traits  such  as  ceramics  and  the  bow 
and  arrow.  Woodland  ceramics,  for  instance,  are  found  in  association 
with  Besant  dart  points  at  several  sites  on  the  Northwestern  Plains 
(Johnson  1970).  It  would  therefore  seem  that  the  distinction  between 
the  Late  Archaic  and  the  Late  Prehistoric  periods  on  the  basis  of  the 
presence  of  ceramics  and  the  bow  and  arrow  in  the  Late  Period  is  not  as 
clear  as  some  believe.  Many  writers  (e.g.,  Johnson  1970;  Reeves  1970) 
have  suggested  that  these  newer  traits  represent  the  influx  of  Northern 
Plains  and/or  boreal  forest  groups  onto  the  Northwestern  Plains,  but 
evidence  for  this  hypothesis  is  still  too  scant  to  make  any  firm  state- 
ments . 
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The  Northeastern  Great  Basin  Archaic  (ca.  10,000  to  2,500  years  B.P.) 

As  used  here,  the  Archaic  of  the  Great  Basin  has  a  longer  time  span 
than  the  Archaic  of  the  Northwestern  Plains.  Earlier  "hunting  cultures" 
have  been  proposed  for  the  Great  Basin  (e.g.,  Warren  1967),  but  informa- 
tion is  still  scant  and  comes  mainly  from  the  western  and  southern 
portions  of  the  Great  Basin. 

In  discussing  the  Western  Archaic,  Jennings  (1956,  1957)  has 
proposed  the  concept  of  the  Desert  Culture.  He  postulates  that  the 
climate  of  the  western  United  States  has  remained  essentially  unchanged 
for  the  past  12,000  years  and  that  the  general  mode  of  subsistence  did 
not  change  appreciably  during  this  time: 

Convincing  evidence  that  the  Western  climate  and  resources 
have  been  almost  unchanged  since  10,000  B.C.,  unaffected  by 
the  by  the  minor  glacial  activity  far  to  the  east  in  the  Great 
Lakes  region,  suggests  that  man's  entire  history  in  the  West 
has  been  achieved  under  essentially  today's  conditions  .... 
At  present  the.  Desert  culture  is  seen  as  oriented  toward 
exploitation  of  all  species,  as  opposed  to  being  concentrated 
only  upon  big-game  animals.  The  diagnostic  cultural  hallmarks 
have  been  described  as  the  milling  stone  and  basketry,  associ- 
ated, of  course,  with  scores"* of  flint,  bone  and  other  tools, 
evidencing  an  array  of  special  tools  for  specialized  tasks  and 
wide  technologic  skills  (Jennings  1968:136-137). 

This  notion  of  the  Desert  culture  was  derived  from  Jennings'  work 
at  Danger  Cave  in  northern  Utah  and  seemed  to  have  been  substantiated  by 
the  later  work  of  Aikens  (1970)  at  Hogup  Cave.  It  is  also  suggested  by 
these  authors  that  there  is  complete  continuity  between  the  Archaic 
Desert  Culture  and  the  Late  Period  Fremont  culture,  with  the  only  change 
being  the  introduction  of  corn,  pottery,  and  house  structures. 

In  a  recent  work  on  the  northeastern  Great  Basin,  Madsen  and  Berry 
(1975)  criticize  the  Desert  Culture  concept  and  introduce  new  informa- 
tion which  indicates  that  subsistence  modes  have  changed  through  time  in 
the  basin  and  that  these  changes  are  probably  due  to  climatic 
fluctuations  through  time.  The  apparent  homogeneity  of  diagnostics 
through  the  Archaic  is  not  disputed  by  these  writers,  however.  Rather, 
they  base  their  conclusions  on  regional  site  distributions,  more 
radiocarbon  dates,  paleo-climatic  indicators,  and  a  reevaluation  of  the 
Hogup  Cave  sequence.   From  this  data  they  have  suggested  the  following 
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tentative  outline  for  the  prehistory  of  the  northeastern  Great  Basin 
(Madsen  and  Berry  1975:399-402). 

(1)  10,000  to  5,500  B.P. 

This  period  marks  the  initial  occupation  of  the  marshy 
periphery  of  Holocene  Great  Salt  Lake.  Though  major  lake 
level  oscillations  occurred  during  this  interval,  the  Great 
Salt  Lake  Desert  was  probably  never  fully  dessicated.  The 
predominance  of  halophytic  floral  species  and  the  presence  of 
water  fowl  in  the  Danger  Cave  deposits  indicate  that  a  lake 
periphery  marsh  occurred  as  far  west  as  Wendover  until  ca. 
4,000  B.P. 

The  floral  and  faunal  evidence  from  Danger  and  Hogup 
Caves  and  Sandwish  Shelter  indicate  continuity  of  subsistence 
patterns  throughout  the  period.  The  earliest  Archaic  popu- 
lations were  primarily  adapted  to  the  exploitation  of  the  lake 
periphery.  Some  dependence  on  other  ecozones  may  be  indicated 
by  the  presence  in  Danger  and  Hogup  Caves  of  a  few  artifacts 
manufactured  from  upland  species  which  were  not  locally 
available. 

(2)  5,500  to  3,500  B.P. 

This  period  marks  the  inception  of  substantial  upland 
settlement  as  indicated  by  the  basal  dates  from  Spotten  Cave, 
Swallow  Shelter,  Remnant  Cave,  Newark  Cave,  Amy's  Shelter  and 
South  Fork  Rock  Shelter.  Danger  and  Hogup  Caves  continued  to 
be  occupied  during  this  period  ....  The  cultural  remains 
from  Fremont  Island  are  virtually  identical  to  those  from 
Promontory  Cave  No.  2  and  the  exploitive  focus  was  probably 
similar  to  that  posited  from  Danger  and  Hogup  Caves.  The 
occupation  span  of  the  island  reflects  the  period (s)  of 
accessibility  when  the  lake  receded  below  the  4193  feet  level. 
The  numerical  superiority  of  upland  sites  during  this  period 
argues  that  Archaic  populations  were  primarily  adapted  to 
upland  ecozones  with  only  limited  seasonal  dependence  on  lake 
periphery  environments. 

(3)  3,500  to  2,500  B.P. 

By  ca.  3,500  B.P.,  occupation  of  lake  periphery  sites 
ceased,  while  Archaic  occupation  of  the  upland  sites  continued 
until  ca.  2,500  B.P.  The  abandonment  of  the  lake  periphery 
sites  may  be  related  to  the  Neoglacial  lake  level  increase 
which  substantially  reduced  salt  flat/marsh  resources. 

(4)  2,500  to  1,500  B.P. 

There  is  no  evidence  of  human  occupation  of  the  north- 
eastern Great  Basin  during  this  time  period.  There  are  no 
clear  explanations  of  why  this  was  the  case.  The  cessation  of 
upland  Archaic  settlement  may  have  been  the  result  of  the 
rapid   post-Neoglaciai   decline   in   effective   moisture   and 
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concomitant  reduction  in  upland  resource  availability.  In 
line  with  the  general  environmental  model  presented  earlier, 
lake  periphery  resources  should  have  been  on  the  increase 
during  this  period,  even  given  the  effects  of  isostatic 
rebound  which  reduced  the  absolute  size  of  the  lake  to  its 
modern  configuration  .  .  . 

Following  this  apparent  cultural  hiatus  is  the  beginning  of  what 
can  be  considered  the  Late  Prehistoric  Period  in  the  northeastern  Great 
Basin.  This  is  discussed  in  greater  detail  below,  but  seems  to  have 
involved  not  only  the  continuation  of  seasonal  foraging  and  hunting,  but 
also  the  introduction  of  horticulture  into  the  area. 

The  Late  Prehistoric  Period  (ca.  1,500  to  200  years  B.P.) 

During  the  Late  Prehistoric  period,  there  appears  to  have  been  a 
continuation  of  the  generalized  hunting  and  gathering  subsistence 
pattern  but  increases  in  bison  populations  in  many  areas  of  the  plains 
(Roe  1951)  caused  many  groups  to  become  more  specialized  hunters.  This 
increase  in  bison  appears  to  have  influenced  the  movement  of  many 
cultural  groups  entering  the  Northwestern  Plains  for  the  first  time. 
Along  with  this  reemphasis  on  specialized  bison  hunting,  the  development 
of  horticulture  in  areas  to  the  south  and  east  of  the  Northwestern 
Plains  gave  an  added  stimulus  for  the  development  of  trade  relationships 
and  the  introduction  into  the  area  of  cultural  traits  normally  associ- 
ated with  these  more  sedentary  groups. 

Wedel  (1961:256)  feels  that  the  increased  specialization  in  bison 
hunting  during  the  Late  Prehistoric  Period  may  have  resulted  in  better 
living  conditions  and  increased  amounts  of  leisure  time.  While  this  may 
have  been  true  in  certain  instances,  there  was  probably  a  great  deal  of 
variability  in  living  conditions  through  time  and  between  groups.  Even 
with  the  acquisition  of  ceramics  and  the  bow  and  arrow,  many  of  the  Late 
Prehistoric  groups  occupying  the  more  arid  regions  of  the  Plains  almost 
certainly  continued  to  use  generalized,  archaic-like,  means  of  subsis- 
tence. It  must  be  kept  in  mind  that  the  equestrian  mode  of  subsistence 
was  comparatively  short-lived  and  was  probably  much  more  specialized 
toward  large  communal  bison  hunting  than  that  shown  by  pre-horse  groups. 
The  Late  Prehistoric  Period  is  the  first  time  we  can  begin  to  speak 
with  some  confidence  about  actual  cultural  and  ethnic  groups.   The 
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Overland  Planning  Unit,  as  well  as  the  Wyoming  Basin  in  general,  appears 
to  have  been  a  zone  of  contact  between  cultural  groups  from  both  the 
Great  Basin  and  the  Northwestern  Plains.  Some  of  the  most  important 
groups  in  the  consideration  of  this  problem  are  the  indigenous  Numic 
speakers  of  the  area  (the  eastern  Shoshone),  the  Plains  bison  hunting 
groups  (primarily  Siouan  and  Athapaskan  groups  whose  main  locus  of 
activity  was  further  to  the  north  and  east) ,  and  the  Numic  and 
Fremont /Promontory  groups  whose  core  area  was  located  to  the  southwest 
of  the  study  area  in  the  Great  Basin. 

There  is  some  question  as  to  the  length  of  time  Shoshonean  groups 
may  have  been  present  on  the  Northwestern  Plains.  Based  on  studies  in 
the  Jackson  Hole  Wyoming  area,  Wright  (1978)  suggests  that  Shoshonean 
groups  did  not  reach  southern  Wyoming  until  the  fifteenth  century.  This 
would  seem  to  concur  with  Madsen's  (1975)  belief  that  Numic  expansion 
took  place  in  the  Great  Basin  from  950  to  600  years  B.P.  and  that  these 
groups  reached  northern  Utah  by  750  to  650  years  B.P.  However,  an 
apparent  Intermountain  (Shoshone)  vessel  from  southern  Montana  has  been 
dated  at  ca.  750  years  B.P.  (Lahren  1976).  It  therefore  seems  quite 
possible  that  there  might  have  been  more  than  one  influx  of  Shoshonean 
groups  into  the  Wyoming  Basin. 

There  were  probably  numerous  influxes  of  cultural  groups  into 
southern  Wyoming  during  the  Late  Prehistoric  Period.  Increases  in  bison 
populations  due  to  favorable  climatic  conditions  (Roe  1951;  Reher  and 
Prison  1981),  the  acquisition  of  the  horse  and  firearm  (Secoy  1953),  and 
increases  in  military  activity  from  the  time  of  Euro-american  contact 
(Secoy  1953)  are  only  a  few  of  the  factors  which  might  have  caused  these 
groups  to  enter  the  more  arid  regions  of  the  Wyoming  Basin.  The  Wardell 
site  (Frison  1973),  located  in  the  Upper  Green  River  Basin,  is  one  of 
the  few  sites  known  which  seems  to  document  Athapaskan  migrations  though 
the  area  around  1350  years  B.P. 

The  interrelationships  between  the  Late  Prehistoric  period 
archeological  cultures  and  Historic  period  ethnic  groups  of  the  Great 
Basin  is  much  to  complex  to  be  completely  discussed  here.  However,  due 
to  some  of  the  archeological  traits  which  occur  in  southern  Wyoming,  it 
is  important  to  touch  on  several  points.   It  has  long  been  suggested 
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that  the  horticultural  Fremont  cultural  groups  of  the  Great  Basin  were 
displaced  by  Paiute-Shoshone  hunting  and  gathering  groups  as  these 
latter  groups  expanded  into  the  Great  Basin  (e.g.,  Wormington  1955). 
The  origin  of  the  Fremont  cultures  has  usually  been  traced  to  either  the 
Anasazi  (Rudy  1953)  or  to  the  bison  hunters  of  the  Northwestern  Plains 
(Aikens  1966) .  Increasing  amounts  of  data  from  recent  archeological 
work  have  shown  that  the  "Fremont  Question"  is  quite  complex  and  nowhere 
near  being  solved.  From  his  work  at  Dinosaur  National  Monument, 
Breternitz  (1970)  has  suggested  that  an  eastern  Fremont  cultural  group 
may  actually  have  been  ancestral  to  some  Shoshone  and  Ute  groups. 
Madsen  (1975)  on  the  other  hand,  feels  that  the  Fremont  and  the  Shoshone 
were  different,  unrelated  groups,  but  that  the  Fremont  were  much  more 
dependent  on  hunting  and  gathering  than  earlier  investigators  believed. 
Both  of  the  ideas  of  Breternitz  and  Madsen  have  merit  and  either  or  both 
may  help  to  explain  the  presence  of  what  appear  to  be  Fremont  ceramics 
in  the  Wyoming  Basin.  These  ceramics  could  have  entered  the  area  either 
with  "Fremont-Shoshone"  groups  who  maintained  the  characteristics  of 
both  ceramic  traditions,  or  with  true  Fremont  cultures  which  were  highly 
dependent  on  hunting  and  gathering  rather  than  horticulture.  It  would 
not  be  surprising  for  either  of  these  types  of  groups  to  have  utilized 
portions  of  the  Wyoming  Basin  in  their  yearly  rounds  of  foraging  activi- 
ties. 

The  prehistoric  phenomenon  known  as  Fremont  is  widely  distributed 
in  Utah  and  the  surrounding  states.  Five  regional  divisions  or  variants 
of  Fremont  culture  are  recognized.  The  one  occurring  closest  to  and 
within  southwest  Wyoming  has  been  termed  the  northern  or  Uintah  Fremont. 
Sites  of  this  type  have  been  recognized  in  Uinta  County  (Sharrock  1966) 
and  in  the  Flaming  Gorge  area  (Day  and  Dibble  1963).  Fremont  manifes- 
tations along  the  Bear  River  divide  area  of  northeast  Utah,  southwest 
Wyoming  and  southeast  Idaho  manifest  a  mixture  of  traits  of  Fremont 
horticulture  and  hunting  and  foraging  economies  (Shields  and  Dalley 
1978). 

Some  investigators  have  assigned  stone  circles  to  the  Fremont 
culture,  but  the  frequent  absence  of  associated  artifacts  makes  this 
correlation   dubious   (cf.   Aikens   1966:4).    In   the   neighboring 
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Fremont-Promontory  area,  of  southern  Idaho  and  northeast  Utah,  where  cave 
and  rock  shelter  sites  have  been  investigated,  sinew-backed  bows  and 
distinctive  leather  working  styles  have  been  linked  with  Fremont  (Aikens 
1966:5).  However,  these  data  are  perishable,  and  the  small  side-notched 
and  corner-notched  projectile  point  forms  found  with  them  are  not 
distinctive  to  Fremont  (Frison  1978:62).  Pottery  appears  in  both  the 
Fremont  tradition  and  the  Shoshonean,  or  Intermountain,  tradition,  which 
is  generally  fairly  easily  distinguished.  Throughout  most  of  its 
geographic  range,  the  Fremont  culture  appears  to  have  been  displaced  or 
replaced  by  Shoshonean  groups.  In  southwestern  Wyoming  this  is  not  well 
documented  but  probably  occurred  relatively  late,  perhaps  around  the 
sixteenth  century  or  later  (Aikens  1966:11). 

The  Uinta  Fremont  and  neighboring  Great  Salt  Lake  Fremont  variants 
share  many  traits  with  pre-horse  Plains  cultures,  and  their  "ethnic" 
affiliation  has  been  frequently  disputed  (Aikens  1978:153-156;  Madsen 
1979:711-721).  Given  these  characteristics  and  the  widespread  occur- 
rence of  northern  Fremont  from  as  early  as  A.D.  500  to  as  late  as  the 
sixteenth  century,  it  becomes  extremely  important  to  study  all  Fremont 
manifestations  which  are  discovered,  no  matter  how  scanty. 

Chronological  Indicators 

Within  the  Northwestern  Plains,  the  most  diagnostic  artifact  type 
is  the  projectile  point.  From  Paleoindian  through  the  Historic  period, 
projectile  points  have  been  the  most  consistently  studied  and  are 
accurate  horizon  markers.  In  many  cases,  the  lack  of  radiometric  dates 
at  a  given  site  has  been  overcome  through  the  use  of  typologicaliy 
distinctive  projectile  point  types,.  There  are,  of  course,  problems  with 
such  a  chronological  method.  Relative  chronologies  based  on  projectile 
point  types  remain  a  very  important  part  of  the  archeological  studies  in 
this  region. 

To  avoid  the  problem  of  equating  typological  indicators  with 
"cultures",  it  is  perhaps  best  to  view  diagnostic  projectile  point  types 
as  "index  fossils".  This  is  the  approach  taken  by  Frison,  Wilson,  and 
Wilson  (1974)  in  the  development  of  the  technofacies  concept.  As  these 
authors   have   stated:    "to   the   Holocene   stratigrapher ,   cultural 
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identification  is  an  esoteric  side  interest.  We  can  typologically 
identify  a  projectile  point  assemblage  without  reference  to  cultural 
reconstruction"  (Frison,  Wilson,  and  Wilson  (1974:111).  They  further 
state: 

There  is,  in  the  overall  view,  no  element  of  "correctness"  or 
"truth"  in  taxonomic  designations — only  the  element  of  utili- 
ty. If  a  taxonomic  term  is  useful,  keep  it.  If  it  has  no 
use,  forget  it — but  do  not  prejudge  its  utility  or  lack  of 
utility  for  future  researchers  with  differing  goals  in  mind. 

With  a  taxonomy  in  hand,  we  can  plot  the  occurrence  of 
our  arbitrary  types  in  time  and  space — just  as  the 
stratigraphic  paleontologist  lays  a  time-space  basis  for  his 
comparative  studies.  We  can  thus  talk  of  technological 
facies — technofacies,  or  distributionally  bounded  assemblages 
of  specific  types.  These  technofacies  will  grade  into  one 
another  in  both  time  and  space,  in  describable  ways.  In  using 
the  facies  concept  we  do  not  imply  the  existence  of  boundary 
discontinuities,  although  detailed  analysis  of  facies  changes 
may  lead  us  to  the  discovery  of  such  discontinuities  in  some 
cases  (Frison  1974:111). 

The  discussion  of  projectile  points  which  follows  is  therefore  an 
attempt  to  describe  "index  fossils",  not  cultures,  whether  or  not  these 
artifacts  are  the  products  of  discrete  ethnic  groups  will  not  be  consid- 
ered here.  What  will  be  stressed  is  the  appearance  and  distribution  of 
artifact  classes  which  have  been  found  to  be  good  temporal  indicators. 

It  should  be  pointed  out  that,  although  cultural  patterns  of  the 
northeastern  Great  Basin  were  discussed  in  this  report,  projectile 
points  from  that  area  will  not  be  described  or  illustrated  in  this 
technofacies  section.  This  is  because  they  do  not  seem  to  be  chrono- 
logical indicators.  Thus  far  in  the  Great  Basin,  only  a  "Large  Point 
Series"  (ca.  10,000  to  2,500  years  B.P.)  and  a  "Small  Point  Series"  (ca. 
1,500  to  200  years  B.P.)  have  been  delineated.  For  discussions  of 
projectile  points  and  cultural  chronologies  of  the  Great  Basin,  see 
Jennings  (1957,  1978),  Aikens  (1970),  Hester  (1970),  and  Madsen  and 
Berry  (1975).  The  projectile  points  are  presented  in  Table  2.1  with  a 
brief  discussion  of  each  major  type  (data  from  Frison  1978). 
Ceramic  and  Steatite  Vessels 

The  following  section  discusses  styles  of  ceramic  and  steatite  vessels 
which  occur,  or  are  likely  to  occur,  in  the  Overland  Planning  Unit. 


——"■—— fflTTT 
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Northwestern  Plains  Projectile  Points  (All  Dates  BP) 


PLAINS  PALEO-INDIAN 


^ 


CLOVIS   (11,700  -  11,200) 


**£*» 

M- 


m 


#.^ 


Anzick  Site 


Large  symmetrical  lanceolates  with  slightly  convex 
lateral  edges.   Bases  range  from  straight  to  highly 
concave.   Grinding  along  base  and  lower  lateral  margins. 
Flute  present  on  one  or  both  sides,  usually  less  than 
half  the  total  length. 

Sites  in  Wyoming 

Colby  Site,  east  of  Worland  -  11,200+220.   Arroyo  trap, 
7  mammoth,  1  camel,  bison,  antelope  and  jackrabbit. 
Points  have  distinctive  rounded  basal  "ears". 

U.P.  Mammoth  Site,  southwest  of  Rawlins  -  11,280  +  350. 
Butchered  mammoth  but  no  points. 

Carter-Kerr  McGee,  northeast  of  Gillette.   Multi- 
component  site. 


Colby  Site 


Sites  elsewhere 


Clovis,  New  Mexico.   Type  site.   Kill  site  containing 

mammoth,  bison,  camel,  horse  and  turtle. 
Anzick,  Montana.   Burial  containing  a  cache  of  distinctive 
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points  and  two  cremated  sub-adults  covered  with  red 

ochre. 
Dent  Site,  Colorado  -  11,200  +  500.   Kill  site,  12 

mammoth,  bison,  horse  and  camel. 
Miami,  Texas.   Kill  site,  5  mammoth.. 
Naco,  Arizona  -  ca.  11,000.   One  mammoth,  8  points. 
Lehner,  Arizona  -  11,260  +  360.   Stream  channel  or 

arroyo  kill  with  mammoth,  tapir,  extinct  bison  and 

horse. 
Lindsay  Mammoth,  east-central  Montana.   Mammoth  but  no 

points  in  association. 


FOLSOM   (10,800  -  10,500) 

Symmetrical  lanceolates  with  a  flute  on  one  or  both 
facies  usually  extending  nearly  the  entire  length. 
Lower  lateral  margins  either  are  straight  and  parallel 
or  contract  towards  the  base.   Base  is  concave  with  basal 
edges  frequently  recurved.   Grinding  present  along  base 
and  lower  lateral  margins. 

Sites  in  Wyoming 

Hanson,  east  slope  of  Big  Horns  -  10,700  +  670. 

Largest  campsite  known. 
Agate  Basin,  near  Lusk  -  10,375  +  700. 
Hell  Gap,  near  Guernsey  -  10,600  -  10,800. 
Carter-Kerr  McGee,  northeast  of  Gillette. 
Morgan  Site,  Red  Desert. 
Mud  Springs,  south  of  Rock  Springs. 
Turk  Site,  Big  Horn  Mountains. 


Hanson  Site  Folsoms 


Sites  elsewhere 


Folsom,  New  Mexico.   Type  site,  23  bison,  deer. 
Lubbock,  Texas  -  9883  +  350.   Bison  kill  site. 
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Lipscomb.,  Texas,  -  9,933.   Kill  site,  14  bison. 

Midland  (Scharhauer)  Site,  Texas.   Camp  site  -  antelope, 

horse,  turtle  and  bison.   Also  a  female  skeleton  - 

Midland  Man. 
Clovis,  New  Mexico.   Kill  site,  5  bison. 
Ventana  Cave,  Arizona.   Horse,  bison,  sloth,  tapir, 

jaguar  and  wolf  associated  with,  points. 
Linger,  Colorado.   Kill  site,  5  bison. 
MacHaffie  Site,  Montana.   Campsite  -  bison,  deer,  rabbit 

and  wolf. 
Lindenmeler,  Colorado  -  10,850.   Habitation  and  kill 

site.   Nine  bison,  camel,  fox,  rabbit  and  wolf. 


AGATE  BASIN   (10,500  -  10,000) 

Long,  slender,  symmetrical  lanceolates.   Bases  are 
straight  or  convex.   Sides  are  either  parallel  or 
slightly  convex.   Flaking  is  generally  parallel  and 
perpendicular  to  longitudinal  axis.   Basal  grinding. 

Sites  in  Wyoming 

Agate  Basin,  near  Lusk  -  9350  +  450,  9990  +  225, 

10,430  +  570.   Type  site.  Kill  site. 
Hell  Gap,  near  Guernsey  -  10,850  +  500. 

Stratified  campsite. 
Pine  Spring,  Sweetwater  County  -  9695  +  195, 

11,830  +410.   Complex  stratigraphy. 
Carter-Kerr  McGee,  northeast  of  Gillette. 


Agate  Basin 
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HELL  GAP   (.10,00.0.  -  9,500) 

Large,  stemmed  lanceolates.   Widest  point  is  at 
shoulder  above  stem.   Stem  tapers  slightly  from  this 
widest  part  to  a  round  or  straight  base.   Lateral 
margins  of  blade  element  are  either  straight  or 
slightly  convex.   Flaking  is  selective,  nonpatterned. 
Grinding  evident  along  base  and  stem. 

Sites  in  Wyoming 

Casper  Site,  near  Casper  -  9830  +  350,  10,060  +  170. 

Sand  dune  trap  for  killing  bison  and  a  llama. 
Hell  Gap,  near  Guernsey  -  10,240  +  300.   Stratified 

campsite. 
Sister's  Hill,  east  slope  of  Big  Horns  -  9650  +  250. 

Campsite. 
Carter-Kerr  McGee,  northeast  of  Gillette. 


Sites  elsewhere 


Jones-Miller,  Colorado  -  10,000. 
site. 


Kill  and  processing 


J  'i: 


Casper  Site 
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Hudsort-Meng  Site 


ALBERTA   (9,500  -  9,000) 

Very  large  and  broad  lanceolate,  stemmed  point. 
Stem  is  straight  and  ground.   Lateral  margins  are 
straight  to  slightly  convex.   Commonly  found  in 
association  with  Cody  Complex  and  sometimes  included 
within  it. 

Sites  in  Wyoming 

Hell  Gap,  near  Guernsey  -  10,240  +  300,  8,590  +  350. 

Stratified  campsite. 
Carter-Kerr  McGee,  northeast  of  Gillette. 

Sites  elsewhere 

Hudson-Meng,  northwest  Nebraska  -  9,820  +  160, 
9,380  +  100,  8,990  +  190.   Bison  kill  site. 
Numerous  localities,  in  Alberta  and  Saskatchewan. 


CODY  COMPLEX   (9,000  -  8,400) 

Diagnostic  artifacts  are  Cody  knife  and  Scottsbluff  or 
Eden  point. 

Cody  Knife  -  Single,  although  occasionally 
double-shouldered,  stemmed  knife  with  tip 
offset,  to  one  lateral  side. 


Cody  Knives 
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SPLIT  BASE  AND  ROUND  BASE 

Lanceolates  with  long,  straight  triangular 
blades,  or  long  parallel  blades  that  curve  gently  at 
upper  lateral  edge.   Split  base  form  has  an  expanding 
base.   Hafting  element  on  other  form  has  nearly 
parallel  lateral  margins  and  a  round  base. 

Medicine  Lodge  Creek  -  9,590  +  180,  9,360  +  380, 
9,620  +  260.   Associated  with  grinding  tools  and 
a  large  bone  midden  containing  rodents,  birds,  fish, 
reptiles  and  several  large  mammals. 

Southsider  Cave,  west  slope  of  the  Big  Horn  Mountains  ■ 
9,360  +  230. 


Round  base 
Medicine  Lodge  Creek 


CODY  COMPLEX 


Appears  to  be  a  horizon  marker  at  approximately 
8,900  in  the  Big  Horn  Mountains  and  Big  Horn  Basin. 
The  level  at  Medicine  Lodge  Creek  dates  at  8,830  +  470. 


PARALLEL-OBLIQUE  LANCEOLATES   (8,500  -  8,000) 

A  possible  variant  of  the  Plains  parallel 
oblique  points.   Lanceolate  or  convex  blade  element 
with  slight  lateral  restriction  toward  an  expanding 
or  contracting  base.   Bases  tend  to  be  concave 
although  some  are  nearly  straight. 
Split  base  Pryor  stem,  a  distinctive  point  with  steep 

Medicine  Lodge  Creek  alternate  bevelling  along  both  lateral  margins,  and 

Lovell-constricted,  an  unbevelled  Pryor-stem,  are 
probably  variants  or  reworked  forms  of  these 
lanceolates. 

Sites  in  Wyoming 

Medicine  Lodge  Creek  -  8,500  -  8,000.   Associated 

with  seeds  and  grinding  stones.   Lovell  constricted 

dated  at  8,350. 
Schiffer  Cave,  southern  Big  Horn  Mountains  -  8,525 

+  160,  8,400  +  160. 
Mummy  Cave,  Absaroka  Mountains  -  8,740  +  140. 

Lovell  constricted  dated  at  8,000. 

Lovell  constricted 
Medicine  Lodge  Creek 


^^xttza^z 
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Lookinghill  Site,  near  the  headwater a  of  the  Wind 
River.   High  altitude  site,  with  Mountain  sheep  and 
goat. 

Paint  Rock  V,  near  Medicine  Lodge  Creek  -  8,340  +  160, 
8,140  +  150. 

Southslder  Cave,  west  slope  of  the  Big  Horn  Mountains  - 
8,500. 

48J0303,  south  of  the  Big  Horn  Mountains  -  7,800  +110. 

Bottleneck  Cave,  Big  Horn  Canyon.   Type  site  for 
Lovell-constricted  dated  at  8,270  +  180.   Pryor- 
stemmed  dated  at  8,160  +  180  and  8,040  +  200. 

Sites  elsewhere 

Myers-Hindman ,  Upper  Yellowstone  River,  Montana  - 

8,540  +  190. 
Sorenson,  southern  Montana.   Lovell-constricted  dated 

at  7,800  +  250.   Pryor-stemmed  dated  at  7,560  +  250. 
Mangus  Cave  I,  southern  Montana  -  8,690  +  100. 
Pretty  Creek,  southern  Montana.   Stratigraphlcally 

below  cultural  levels  dated  at  7,685  +  580. 


Paint  Rock  V  Site 


Medicine  Lodge  Creek  Site 


Table  2.1  cont'd. 


Larson  Cache 
Scottsbluff  Points 


24 


Scottsbluff  -  Large  triangular  or  broad 

symmetrical  lanceolate  blade  with  parallel 

or  slightly  expanding  stem  and  broad  shoulder. 

Eden  -  Narrow  lanceolate  with  a  slight  shoulder 
and  broad  straight  or  slightly  expanding  stem. 

Sites-  in  Wyoming 

Horner,  near  Cody  -  8,840  +  120.   Type  site  for 
Cody  Complex.   Butchering  and  kill  site;  200 
bison  and  antelope,  bird,  deer,  rahbit,  turtle 
and  wolf. 

Finley,  near  Big  Piney  -  9,026  +  118,  8,950+220. 
Type  site  for  the  Eden  Point.   Kill  site;  48 
bison. 

Hell  Gap,  near  Guernsey  -  8,600  +  600. 

Carter-Kerr  McGee,  northeast  of  Gillette. 

Medicine  Lodge  Creek,  west  slope  of  Big  Horn 
Mountains  -  8,830  +  470. 

Laddie  Creek,  west  slope  of  Big  Horn  Mountains. 

Larson  Cache,  north  of  Rock  Springs. 

Sites  elsewhere 


Scottsbluff,  Nebraska.   Type  site  for  Scottsbluff 

point. 
Olsen-Chubbuck,  eastern  Colorado  -  8,500.   Kill 

site. 
MacHaff ie,  Montana.   Campsite. 


k 


Eden  Points 


\\V 


Horner  Site 


Finley  Site 
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PLAINS  PARALLEL-OBLIQUE  FLAKED  LANCEOLATES  (8,40.0  -  7,500) 

Characterized  by  distinctive  parallel-oblique 
(transverse)  flaking.   Lateral  margins  along  distal 
end  are  slightly  convex  while  lateral  margins  along 
proximal  end  constrict  slightly  to  a  straight  or 
concave  hase.   Grinding  along  lower  lateral  edges  and 
base.   There  are  a  number  of  variants  of  this  point 
style. 

Sites  in  Wyoming 

Hell  Gap,  near  Guernsey  -  8,690  +  380.   These  straight- 
base  points  are  referred  to  as  Fredrick. 

Betty  Greene  Site,  near  Lusk  -  7,900.   Points  referred 
to  as  Lusk. 

James  Allen  Site,  south  of  Laramie  -  7,900  +  400. 
Kill  site.   Points  have  a  sharply  concave  base  and 
are  referred  to  as  Allen. 

Sites  elsewhere 

Ray  Long  Site,  western  Nebraska  -  9,380  +  500.   Campsite. 
Points  referred  to  as  Angostura. 


BIG  HORN  MOUNTAINS  PALEO- INDIAN  SEQUENCE 
(Based  primarily  on  the  Medicine  Lodge  Creek 
site  -  a  multicomponent  site  on  the  west  slope 
of  the  Big  Horn  Mountains) 

PLAINVIEW-LIKE 


Lanceolate  point.   Lateral  margins  along  distal 
end  converge  slightly  while  lateral  margins  near 
proximal  end  are  parallel  and  base  is  concave. 
Grinding  along  lower  lateral  margins  and  base. 

Medicine  Lodge  Creek  -  9,700  +  620.   Lowest  level. 

PALEO- INDIAN  LANCEOLATE 

Concave  base  lanceolate  with  grinding  along 
lower  lateral  edges  and  base.   Found  at  Medicine 
Lodge  Creek  Site  and  Southsider  Cave  in  the  Big  Horn 
Mountains.   Similar  to  the  later  McKean  lanceolates. 
Undated. 


Medicine  Lodge  Creek  Site 
Plainview-Like  and 
Undated  Paleo-Indian 
Lanceolate 
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Lookingbill  Site 


Laddie  Creek  Site 


Laddie  Creek  Site 


EARLY  PLAINS  ARCHAIC 
(Altithermal) 


(8.0QQ  -  5,000) 


SIDE-NOTCH 

Lanceolate  with  small  side-notches  and  straight 
base.   Lower  lateral  edges  are  parallel  approximately 
two-thirds  up  point  length  to  where-  they  curve  gently 
towards  tip.   Many  variations  along  this  basic 
side-notch  pattern.   Some  having  recurving  stems. 

Sites  in  Wyoming 

Mummy  Cave,  Absaroka  Mountains.   Seven  cultural  levels 

dating  between  7,630  +  170  and  5,255  +  140. 
Granite  Creek  Rockshelter,  northern  Big  Horns  -  5,390 

+  120. 
Hawken  Site,  western  slopes  of  the  Black  Hills  near 

Sundance  -  6,470  +  140.   Kill  site. 
Hawken  III  Site,  near  Sundance  -  6,010  +  170. 
Medicine  Lodge  Creek.   Corner-notched  variation 

dating  at  4050  +  150. 
Wedding  of  the  Waters  Cave,  Owl  Creek  Mountains  - 

5,500  +  140. 
Laddie  Creek,  near  Medicine  Lodge  Creek  -  6,830, 

6,650  and  5,700. 
Lookingbill  Site,  south  Absarokas  -  7,140  +  160. 
Southsider  Cave,  near  Medicine  Lodge  Creek  -  7,650 

+  200,  5,700  +  160,  5,570  +  160  and  5,420  +  160. 
Paint  Rock  V,  near  Medicine  Lodge  Creek. 
Rice  Cave,  above  Tensleep  -  5,100  +  330. 
Spanish  Point  Quarry,  northern  Big  Horn  Mountains  - 

6,200  +  170. 

Sites  elsewhere 

Kobold,  near  Decker,  Montana. 

Sorenson  Site,  Big  Horn  Canyon,  Montana  -  5,500. 

Myers-Hindman  Site,  Upper  Yellowstone  River,  Montana. 

Side-notched  variant  called  Bitterroot  -  4,680. 
Pretty  Creek,  southern  Montana  -  7,685  +  580. 


Hawken  Site 
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.MIDDLE  PLAINS  ARCHAIC 
(McKean) 


(500.0  -  2500) 


McKean 


McKEAN  COMPLEX 

This  complex  Is.  composed  of  a  large  number  of 
variants;  however,  their  relationship  Is  not  clear. 
Some  variants  are  listed  below. 

McKean  -  Lanceolates  with  convex  lateral  margins 
which  contract  slightly  towards  an  indented 
base. 


Duncan 


Hanna  -  Straight  or  slightly  concave  lateral 
margins.   Distinct  shoulders,  expanding  stem 
and  either  an  indented  or  straight  base. 


Duncan  -  Lateral  margins  are  generally  convex. 
Shoulders  recurve  slightly  towards  an  expanding 
stem  and  notched  base. 


Mallory  or  Scoggin  -  A  large,  wide  convex  point  with 
a  notched,  indented  or  straight  base.   Deep, 
narrow  side-notches  located  approximately  one- 
third  the  distance  from  base  to  tip. 


Hanna 


Mallory  or  Scoggin 
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Yonkee    a 
Points 


Yonkee  -  Long,  nearly  straight  lateral 


margins,  which  converge  slightly  to  a  slender 
tip.   Low,  diatinct  shoulders  and  a  short, 
expanding  (eared)  indented  base.   Bases  vary 
from  slightly  constricted  to  nearly  side-notched. 

Sites  in  Wyoming 

McKean  Site,  Keyhole  Reservoir  Area.   Type  site  for 

the  McKean  Complex. 
Birdshead  Cave,  south  side  of  Owl  Creek  Mountains. 
Bottleneck  Cave,  Big  Horn  Canyon  -  3,820  +  20Q. 
Medicine  Lodge  Creek  -  3,7Q0  and  4,000. 
Southsider,  near  Medicine  Lodge  Creek  -  4,200  and 

3,900. 
Mummy  Cave,  Absaroka  Mountains  -  4,40.0. 
Paint  Rock  V,  near  Medicine  Lodge  Creek  -  4,300. 
48J0303,  southern  Big  Horn  Bountains  -  4,000  and 

3,400. 
Leigh  Cave,  west  slope  of  Big  Horn  Mountains  - 

4,170  +  150. 
Granite  Creek  Rockshelter,  west  slope  of  Big  Horn 

Mountains  -  4,700  +  130. 
Dead  Indian,  Sunlight  Basin,  Absarokas  -  4,400 

4,200  and  3,800. 
Scoggin,  near  Rawlins  -  4,540.   Bison  kill  site. 
Buffalo  Creek,  east  of  Sheridan  -  2,600.   Bison 

kill  site. 
Powder  River  Kill  Site  -  2,910. 

Sites  elsewhere 

Head-Smashed-In-Buff alo  Jump,  southeastern  Saskatche- 
wan -  3,040,  2,690,  and  1,925. 

Kolterman-  South  Dakota  -  4,230  +  350  and  3,630  +  350. 

Gant,  South  Dakota  -  4,130  +  130.  — 

Signal  Butte,  western  Nebraska  -  4,600  and  4,200. 

Pictograph  Cave,  near  Billings,  Montana. 

Black  Rock  Cave,  Utah. 

Promontory  Cave  II,  Utah. 

Sorenson,  southern  Montana  -  4,900. 

Dipper  Gap,  Colorado  -  3,520,  3,410  and  3,180. 

Myers-Hindman,  southern  Montana  -  3,500  and  3,100. 

Powers-Yonkee,  southern  Montana  -  4,450.   Bison  kill 
site. 

Kobold,  southern  Montana.   Bison  kill  site. 


Table  2.1  cont'd. 
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LATE  PLAINS  ARCHAIC  (2500  -  1500.) 

CORNER  AND  SIDE-NOTCH 

Projectile  points  of  the  McKean  Complex  were 
replaced  By  two  projectile  point  types.   The  first 
of  these  is  known  as  Pelican  Lake,  the  other  is 
referred  to  as  Besant. 

Pelican  Lake  (corner-notched)  -  The  Pelican 
Lake  corner-notched  points  are  triangular  in 
shape  with  wide  open  notches  located  at  the 
juncture  of  lateral  and  basal  margins.   Lateral 
and  basal  margins  are  either  straight,  slightly 
concave  or  slightly  convex. 


Besant  -  Long  lanceolate  projectile  points  with 
slightly  convex  lateral  margins.   Notches  are 
located  slightly  above  the  juncture  of  lateral 
and  basal  margins.   Bases  are  either  straight 
or  slightly  convex. 

Sites  in  Wyoming 

Medicine  Lodge  Creek  -  3100,  3000,  1600. 

McKean,  Keyhole  Reservoir  Area  -  3300. 

Shoshone  Basin  Sites  -  3350  to  3550. 

Mummy  Cave,  Absaroka  Mountains  -  2800  and  2050. 

48BH332,  near  Medicine  Lodge  Creek  -  1760  and  1640. 

Spring  Creek  Cave,  west  Big  Horn  Mountains  -  1725  +  200. 

Daughtery  Cave,  south  of  Tensleep. 

Wedding  of  the  Waters  Cave,  Owl  Creek  Mountains  - 

1620  +  165. 
Bottleneck  Cave,  Big  Horn  Canyon  -  1510  +200. 
Southslder  Cave,  near  Medicine  Lodge  Creek  -  1680 

and  1570. 
Rabbitbone  Cave,  Big  Horn  Basin  -  1670  +  100. 
Fulton,  near  Upton  -  2150  +  150. 

Lance  Creek  Bison  Kill,  Niobrara  County  -  2450  +  75. 
Ruby,  Pumpkin  Buttes  -  1800  +  140  and  1670  +  135". 
Muddy  Creek,  Shirley  Basin  -  1720  +110. 
Greyrocks,  near  Wheatland  -  1750  +  110.   Besant 

points  associated  with  Woodland  pottery. 


Besant 


Table  2.1  cont'd. 
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Sites,  elsewhere. 


Mortlach  Site,  southern  Saskatchewan. 
Myers-Hindman,  southern  Montana  -  2300  and  1470. 
Schmitt  Site,  Montana  -  2400  and  2200.   Quarry  site. 
Signal  Butte,  western  Nebraska  -  2630  +  100. 
Kobold,  southern  Montana  -  2532  and  1634. 
Head-Smashed-In  Buffalo  Jump  -  3040  +  120  and 
2690  +  90.  ~ 


Vore  Site 


Glenrock 

Site 


LATE  PREHISTORIC   (1500  -  200) 
SIDE  AND  CORNER-NOTCH 

Changes  in  projectile  point  styles  and  sizes  as 
the  result  of  the  introduction  of  the  bow  and  arrow. 
Projectile  points  of  this  time  period  are  generally 
small.   Lateral  margins  are  straight,  slightly  convex 
or  slightly  concave.   Some  have  serrated  blade  edges. 
Basal  notch  appeared  ca.  A.D.  1600.   Some  of  the  more 
recent  forms  are  triangular  unnotched  or  triangular 
points  with  a  single  notch  along  the  basal  margin.   The 
more  common  forms  are  listed  below. 

Small  corner-notch 

Small  side-notch  (Avonlea) 

Triangular  unnotched 

Sites  in  Wyoming 

Lee  Site,  south  of  Kaycee  -  1020  +  86. 

Happy  Hollow  Rockshelter,  south  of  Cheyenne  -  780 

+  90.   Upper  Republican  Pottery. 
Big  Goose,  Big  Horn  Mountains  -  530  and  450.   Crow 

pottery. 
Medicine  Lodge  Creek.   Small  corner-notched  -  1400. 

Crow  pottery  -  200. 
Mummy  Cave,  Absaroka  Mountains  -  1230  +  110  and  370 

+  90.  ~ 

Lummis ,  near  Cheyenne.   Small  corner-notched  -  1130. 
Granite  Creek  Rockshelter,  west  slope  of  Big  Horn 

Mountains.   Small  corner-notched  -  1230+90. 
Eden-Farson,  Killpecker  Dune  Area  -  230  +  TOO. 
Vore  Site,  near  Sundance  -  400  to  230.   Bison  kill  site. 
Glenrock,  near  Glenrock  -  280  and  210.   Bison  kill  site. 
Piney  Creek,  Big  Horn  Mountains  -  370  and  340. 
Willow  Springs,  near  Laramie. 


Willow  Springs  Site 


Table  2.1  cont'd, 
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Wardell,  near  Big  Piney  -  158Q,  11 70  and  990.   Bison 
kill  and  campsite. 

Sites  elsewhere 

Myers-Hindman,  southern  Montana.   Small  corner- 
notched  -  790. 

Foss,  Montana  -  480.   Bison  kill  site. 

Eagle  Creek,  Montana  -  250. 

Happy  Hollow  Rockshelter,  Colorado  -  1270  +  80  and 
780  +  90.  ~ 

T-W  Diamond,  Colorado  -  1550  +  340,  930  +  230,  and 
78Q  +  220. 
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These  types  are  discussed  in  regard  to  the  cultural  groups  that  are 
believed  to  have  manufactured  them.  It  should  be  kept  in  mind,  however, 
that  the  assignment  to  a  particular  cultural  group  is  somewhat  idealis- 
tic because  of  the  presence  of  diverse  attributes  on  many  vessels  and 
the  occurrence  of  more  than  one  type  of  ceramic  tradition  at  many  sites 
in  southcentral  Wyoming. 

Ceramic  studies  on  the  Northwestern  Plains  must  still  be  considered 
to  be  in  a  stage  of  infancy.  Only  in  recent  years  have  sufficient 
ceramic  samples  become  available  to  professional  investigators  so  the 
definitive  statement  can  be  made.  The  fragmentary  nature  of  most 
pottery  recovered  in  the  Northwestern  Plains  and  the  apparent  geographic 
overlap  of  ceramic  traditions  have  made  this  a  very  complex  area  of 
study.  The  following  is  a  discussion  of  five  ceramic  traditions  which 
are  known  to,  or  are  likely  to,  occur  within  the  study  area. 

Woodland 

The  first  appearance  of  pottery  on  the  Plains  occurred  around  A.D. 
1  with  a  style  that  has  become  known  as  "Plains  Woodland".  This  desig- 
nation is  a  result  of  observable  similarities  with  the  ceramic  style  of 
Middle  Woodland  components  east  of  the  Missouri  River. 

Woodland  pottery  "is  characteristically  heavy  and  course,  with 
large,  wide-mouthed  jars  that  have  a  more  or  less  pointed  bottom  and 
were  roughened  on  the  outside  with  a  cord-wrapped  tool"  (Wedel  1961:90). 
Constricting  gradually  from  the  rim  downward  to  a  pointed  bottom,  these 
conical  vessels  are  typically  deep  and  nearly  parallel-sided. 

Several  variants  have  been  assigned  to  the  "Plains  Woodland" 
pottery  on  the  basis  of  slight  differences  in  rim  shape,  temper,  and 
spatial  distribution.  These  variants  include  the  Valley  focus  of 
Nebraska  and  Kansas  (Kivett  1949,  1952);  the  Keith  focus  of  western 
Nebraska,  western  Kansas  and  eastern  Colorado  (Kivett  1949)  and  the  Ash 
Hollow  and  Parker  foci  of  northeastern  Colorado  (Wood  1967). 

Within  Wyoming,  Woodland  pottery  has  been  found  only  in  the  eastern 
portions  of  the  state.  A  nearly  complete  Woodland  vessel  (Figure  2.1) 
was  recovered  near  Wheatland,  Wyoming  at  the  Greyrocks  site  (48PL65)  in 
good  cultural  context  with  a  date  of  1750  ±  110  years  B.P.  (Frison 
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Figure  2.1.  Vessel  1,  Woodland  pottery  from  the  Grey 
48Pk65.  ■: 


KOCKS 
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1978).  While  this  site  is  quite  far  removed  from  the  Overland  Planning 
Unit  study  area,  the  vessel  is  very  similar  to  ceramics  found  just  to 
the  east  of  the  study  area.  The  Greyrocks  vessel  is  a  typical  Plains 
Woodland  form:  conical  in  shape,  constructed  by  the  paddle  and  anvil 
method,  and  is  extensively  cord  roughened  on  its  exterior. 

Upper  Republican 

Upper  Republican  ceramics  have  been  recovered  from  several  sites  in 
Wyoming,  all  of  which  are  located  in  the  southeastern  part  of  the  state 
(Reher  1971).  Well  known  in  Kansas  and  Nebraska,  these  globular  shaped 
vessels  are  typically  grit  or  sand  tempered.  Exteriors  are  always  cord 
marked,  but  in  some  instances  these  markings  have  been  partially  oblit- 
erated by  smoothing.  Rims  are  of  two  types — collared  form  was  usually 
decorated  with  incised  geometrical  designs.  Similarities  between  both 
types  of  rim  forms  are  found  within  the  state.  Bases  are  round  and  the 
maximum  diameter  of  the  vessel  is  only  a  short  distance  below  the  neck. 

Shoshonean/Intermountain 

Generally  felt  to  be  associated  with  Shoshonean  groups,  this 
pottery  tradition  "appears  indigenous  to  the  Northwestern  Plains" 
(Frison  1978:64).  Often  referred  to  as  having  a  flowerpot-shape,  this 
style  of  pottery  has  a  relatively  small,  circular,  flat  flange-like 
base,  conical  body  and  straight  rim.  As  Frison  (1978:64-65)  states: 
"The  technology  is  generally  poor  in  relation  to  other  ceramics.  The 
pottery  is  usually  thick  and  poorly  fired,  and  it  contains  ungraded 
tempering  materials  of  widely  varying  sizes.  Surface  treatment  is 
usually  nothing  more  than  a  poorly  executed  smoothing."  Shoshonean  or 
Intermountain  pottery  has  been  found  in  association  with  Woodland 
pottery  (Zeimens  1975;  Nelson  1967;  Morton  1954)  and  also  with  Crow 
pottery  (Zeimens  1975;  Frison  1976b;  Brox  and  Miller  1974). 

In  Utah,  flat-bottomed  vessels  have  been  documented  from  the  Salt 
Lake  region  (Steward  1937:15).  Mulloy  (1958:198)  reports  similar 
pottery  from  level  four  at  Pictograph  cave,  at  Pompey's  Pillar  cuesta 
village  (1969:101),  at  Thirty  mile  Mesa  (1965:16)  and  other  sites  in 
Montana.  Wedel  (1954:403-407)  describes  several  vessels  of  the  same 
form  from  several  Wyoming  sites  near  Yellowstone  National  Park,  the 
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Bighorn  Mountains  and  from  near  Evans ton.  Other  Wyoming  sites  contain- 
ing a  few  fragmentary  sherds  of  the  same  ware  are  Birdshead  cave  (Bliss 
1950),  Homed  Owl  Cave  (Gebhard  ejt  al.  1964),  Bell  Cave  (Zeimens  and 
Walker  1974),  Lee  cave  (Randall  1963),  John  Gale  site  (Brox  and  Miller 
1974)  and  from  six  camp  sites  in  southeastern  Wyoming  (Reher  1971).  A 
large,  well  described  sample  of  ceramics  of  this  tradition  were  also 
recovered  from  the  Eden-Farson  site  in  southwestern  Wyoming  (Frison 
1971a).  It  is  highly  probable  that  the  Piney  Creek  sites  (Frison  1967a) 
and  the  Big  Goose  Creek  site  (Frison  1976b)  and  Little  Canyon  Creek  cave 
also  contain  Shoshone  pottery.  In  Colorado,  a  number  of  this  type  of 
sherds  are  represented  from  the  Roberts  Buffalo  Jump  (Witkin  1971), 
Hall-Woodland  cave  (Nelson  1967),  the  Willowbrook  site  (Leach  1966),  the 
T-W-Diamond  site  (Flayharty  and  Morris  1974) ,  Rocky  Mountain  National 
Park  (Husted  1962)  and  from  several  sites  in  northeastern  Colorado  (Wood 
1967).  In  Idaho,  Wilson  Butte  Cave  is  of  special  significance  because 
of  the  good  stratified  sequence  in  which  the  ceramics  were  found  (Gruhn 
1961). 

Shoshonean  groups  are  believed  to  have  manufactured  both  ceramic 
and  steatite  vessels.  Figure  2.2  illustrates  a  nearly  complete 
flat-bottomed  ceramic  Shoshonean  pot.  This  vessel  was  an  isolated  find 
from  north  of  Rock  Springs.  This  type  of  vessel  is  by  far  the  most 
common  ceramic  style  found  in  southwestern  Wyoming.  Although  recon- 
struction is  usually  not  possible,  thick,  coarse-tempered  body  sherds 
and  wide,  flat  rim  sherds  are  usually  indicative  of  this  ceramic  tradi- 
tion. 

Figure  2.3  illustrates  a  nearly  complete  carved  steatite  vessel 
from  southcentral  Wyoming,  again  an  isolated  find  from  just  west  of  the 
Overland  Planning  Unit.  These  steatite  artifacts  vary  in  size  and 
design,  but  are  generally  flat-bottomed  and  sometimes  have  a  ridge 
protruding  out  from  the  upper  sides  of  the  vessel.  This  ridge  was 
presumably  used  to  attach  cordage  handles  or  hangers  to  the  vessel. 
Steatite  vessels  usually  have  the  same  overall  appearance  (flat,  flanged 
base  and  flowerpot  style)  as  the  ceramic  Intermountain  style  (Frison,  in 
press)  and  are  usually  felt  to  be  related  in  some  manner.  Frison 
(1978:66-67)  states: 
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We  are  still  not  sure  which  came  first,  the  fired  pottery  or 
the  carved  steatite;  neither  are  we  sure  of  the  time  depth  of 
the  two  .  .  .  The  characteristic  flat-bottomed  pottery  and 
carved  steatite  vessels  occur  all  over  the  area  but  seem  to 
increase  in  frequency  to  the  north  and  west  especially  in  the 
Green  River  Basin,  the  Upper  Snake  River  drainage,  the 
Absaroka  Mountains  and  upper  Yellowstone  River  drainages. 

Crow 

Crow  pottery  is  generally  believed  to  be  related  to  ceramics  of  the 
Middle  Missouri  and/or  Coalescent  Traditions  of  the  Middle  Missouri 
subarea  (Frison  1976b).  Found  throughout  north-central  and  northeastern 
Wyoming,  this  pottery  tradition  is  identified  by  a  number  of  shared 
elements.  Most  common  is  a  shouldered,  globular  shape,  although  some 
vessels  are  nearly  pointed.  The  restricted  neck  and  straight  or  slight- 
ly flaring  rim  result  in  an  "S"  shaped  appearance.  "Vessels  demonstrate 
paddle  and  anvil  construction,  usually  with  grooved  paddle  marks  and 
less  commonly  check  stamping"  (Frison  1976b: 43).  Diagonal  or  horizontal 
lines  occur  in  bands  about  the  neck  and  shoulder.  These  are  either  cord 
impressions,  wrapped  rod  impressions,  or  less  frequently,  denote  stamped 
impressions.  Tempering  consists  of  crushed  quartzite  or  granite.  Crow 
pottery  has  also  been  commonly  found  in  association  with  Shoshonean 
pottery  (Frison  1976b). 

Figure  2.4  illustrates  a  vessel  that  has  been  identified  as  a  Crow 
pot,  from  the  John  Gale  site  (Brox  and  Miller  1974).  It  is  identified 
as  such  because  of  the  distinctive  shoulder,  slightly  flaring  rim,  and 
paddled  exterior  surface.  If  this  is,  in  fact,  related  to  Crow  ceram- 
ics, it  is  the  most  southerly  occurrence  of  this  tradition  yet 
recorded. 

Fremont /Promontory 

Because  of  the  co-occurrence  of  Fremont  and  Promontory  ceramic 
traits  in  several  sites,  these  traditions  will  be  discussed  under  one 
heading.  As  Aikens  (1966:33)  has  stated  "Fremont  and  Promontory  wares 
are  clearly  derived  from  different  technological  traditions.  However, 
in  some  specimens,  they  do  share  certain  decorative  techniques,  temper- 
ing materials  and  surface  characteristics."  Generally,  Fremont  ware  is 
made  by  the  coil-scrape  process  while  Promontory  ware  is  lump-modeled  by 
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the  paddle-and-anvil  technique.  However,  the  techniques  of  decoration 
are  comparable  between  Fremont  and  Promontory  wares.  Both  forms  are 
decorated  by  punching,  incising  and  applique.  They  may  exhibit  either  a 
smoothed  finish  or  corrugation.  Temper  is  either  sand  or  coarse  crushed 
calcite.  The  range  of  vessel  wall  thickness  of  the  two  types  overlaps. 
Some  Fremont  ceramics  have  undulating  surfaces,  a  Promontory  charac- 
teristic. 

Small  amounts  of  Fremont /Promontory  pottery  have  been  found  in 
southwestern  Wyoming  near  Rock  Springs  and  in  southeastern  Wyoming. 
However,  due  to  the  paucity  of  materials,  the  relationship  between 
Fremont  and  Promontory  as  well  as  their  possible  merger  to  form  the 
Dismal  River  culture  (Aikens  1966)  of  the  western  portions  of  Nebraska 
and  Kansas  and  the  eastern  portions  of  Colorado  and  Wyoming  has  remained 
a  problem. 

Figure  2.5  is  a  ceramic  vessel  that  was  collected  in  the  Coal  Bank 
Springs  area  near  the  central  portion  of  the  Overland  Planning  Unit. 
This  site  (48CR322)  has  not  been  dated  nor  described  in  the  published 
record.  The  vessel  appears  to  have  definite  affinities  to  certain  types 
of  Turner  Gray  ware  of  the  Fremont  tradition.  It  is  a  corrugated  vessel 
with  coiled  construction  and  a  slightly  flared  rim. 

Summary 

Shoshone  and  Crow  pottery  have  been  found  in  mixed  context  from 
several  sites  in  Montana  and  Wyoming,  This  was  the  case  at  Pictograph 
Cave,  Pompey's  Pillar  cuesta,  Thirty  Mile  Mesa,  and  the  Pryor  Gap  Mounds 
in  Montana  (Mulloy  1958)  and  at  Big  Goose  Creek  (Prison,  Wilson,  and 
Walker  1978),  Piney  Creek  (Frison  1967a)  and  Little  Canyon  Creek  Cave. 

Shoshone  pottery  from  Montana  described  as  "  .  .  .  paddled  . 
decorated  with  cord  wrapped  instrument  .  .  .  check-stamped",  and 
referred  to  as  Great  Falls  Ware  (Kehoe  1959:237)  may  very  well  be  a 
mixture  of  the  two  traditions  at  the  same  site.  At  the  Eden-Farson  site 
(Frison  1971a),  John  Gale  site  (Brox  and  Miller  1974)  and  Shirley  Basin 
site  (Zeimens  1975),  shouldered  pots,  flattened  rims,  and  paddling  were 
not  the  norm  but  isolated  instances.  This  may  reflect  in  these  sites  a 
certain  amount  of  cultural  diffusion  between  the  Shoshone  and  the  Crow 
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due  to  the  proposed  trading  or  stealing  of  material  goods  and/or  women 
(e.g.,  Mulloy  1958). 

The  ceramic  problem  becomes  even  more  complex  when  investigators 
suggest  that  Shoshone  pottery  is  contemporaneous  with  Woodland  and  Upper 
Republican  Traditions.  Wood  (1967:615-644)  believes  that  the  Intermoun- 
tain  Tradition  developed  early  in  the  mountains  and  spread  out  onto  the 
Plains  around  A.D.  900  or  A.D.  1000.  On  the  basis  of  ceramics  and 
projectile  point  typologies,  he  feels  that  Shoshonean  and  Upper 
Republican  pottery  is  definitely  contemporaneous  in  Zone  A  at  the 
Lodaiska  site  in  Colorado  and  that  the  two  traditions  co-existed  for  a 
long  time  along  the  Front  Range.  He  is  supported  in  this  contention  by 
Husted  and  Mallory  (1967:229)  who  feel  that  "Utaztekan"  groups  were 
definitely  in  contact  with  Woodland  groups  (Husted  and  Mallory 
1967:226).  Further  support  for  this  hypothesis  comes  from  Nelson 
(1967:11)  who  suggests  that  Shoshone  and  Woodland  ceramics  were 
contemporaneous  in  Zone  B  at  the  Magic  Mountain  site.  In  contrast  to 
this,  Irwin  and  Irwin  (1959:128)  and  Irwin-Williams  and  Irwin  (1966:206) 
identify  the  ceramics  at  Lodaiska  and  Magic  Mountain  as  a  mixture  of 
Fremont  and  Woodland  Traditions  and  interpret  them  as  contact  between 
Plains  and  Southwestern  cultural  groups. 

Major  Prehistoric  Sites 

In  this  section  we  present  a  very  brief  discussion  of  eight  prehis- 
toric archeological  sites  within  the  southern  Wyoming  Basin  which  have 
been  professionally  excavated  and  described.  These  are  by  no  means  the 
only  known  significant  sites  within  this  area,  but  together  they  offer  a 
good  picture  of  what  is  presently  known  about  prehistory  of  the  Wyoming 
Basin  from  the  Paleoindian  through  the  Late  Prehistoric  periods. 

The  intent  here  is  not  to  completely  describe  each  of  these  sites. 
Those  interested  in  this  type  of  information  may  consult  the  reports 
referenced  below.  Rather,  we  wish  to  point  out  to  the  reader  those 
sites  from  which  information  will  be  used  considerably  during  the  course 
of  this  study.  An  attempt  is  also  made  to  point  out  why  it  is  believed 
these  sites  are  of  importance.  The  approximate  locations  of  all  of 
these  sites  can  be  found  on  Figure  2.6. 


Limit  of  Wyoming  Basin 


Figure  2.6.  Key  Sites:  1  -  Pine  Spring:  2  -  UP  Mammoth:  3  -  Finley;  4  -  Wardell;  5  -  Eden-Farson , 
6  -  Scoggin;  7  -  Fort  Bridger  Antelope  Trap;  8  -  John  Gale. 
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Two  additional  sites  which  have  not  yet  been  reported  are  also 
believed  to  be  of  importance.  The  Garrett  Allen  site  (48CR301)  is  a 
stratified  Late  Plains  Archaic  and  Late  Prehistoric  period  camp  site 
situated  east  of  the  Overland  Planning  Unit.  The  Upper  Muddy  Creek  site 
(48CR324)  is  a  Late  Plains  Archaic  bison  kill  located  on  the  western 
edge  of  Shirley  Basin,  also  east  of  the  Overland  Planning  Unit.  Exten- 
sive reports  on  both  of  these  sites  are  under  preparation  by  the  Univer- 
sity of  Wyoming  and  should  be  consulted  upon  their  publication  for 
further  information  on  these  particular  sites. 

48SW101,  Pine  Spring  (Sharrock  1966) 

The  Pine  Spring  site  appears  to  contain  cultural  deposits  from  the 
Paleoindian  period  through  the  Late  Prehistoric  period.  It  is  one  of 
only  a  few  known  stratified  Paleoindian  sites  in  southwestern  Wyoming, 
and  is  the  only  one  yet  to  be  professionally  excavated  and  reported. 
Sharrock  noted  that  the  Paleoindian  artifacts  from  the  site  are  not 
exactly  similar  to  the  classic  Paleoindian  artifacts  from  the  Plains  and 
suggested  that  they  might  be  examples  of  provincial  variation  (Sharrock 
1966:61).  Sharrock  also  noted  that  many  of  the  artifacts  from  the  site 
appear  to  be  more  related  to  the  Great  Basin  than  the  Plains.  This  is 
evident  in  all  levels  of  occupation  but  is  most  noticable  in  the  upper 
levels  where  ceramics  occur  that  are  interpreted  to  be  varieties  of 
Fremont  Turner  Gray  ware  (Sharrock  1966:96). 

Investigations  at  the  Pine  Spring  site  and  others  in  the  area  also 
led  Sharrock  to  discount  the  idea  of  a  pre-projectile  point  stage  in  the 
area  known  as  the  Black's  Fork  Typological  Culture  (Renaud  1936). 
Sharrock  concluded  that  many  of  these  specimens  were  simply  quarry 
blanks  of  unknown  age  and  that  others  were  not  artifacts  at  all 
(Sharrock  1966:156-159). 

48CR182,  Union  Pacific  Mammoth  Site  (McGrew  1961;  Irwin  1970) 
Salvage  excavations  at  this  site  recovered  the  remains  of  mammoth 
and  other  extinct  fauna  from  what  may  be  a  cultural  level.  Original 
investigators  at  the  site  interpreted  it  as  a  Clovis  kill  and  associated 
butchering  area  (Irwin  1970).  It  has  been  dated  at  11,280  ±  350  B.P 
(1-499)  using  a  portion  of  the  mammoth  tusk  for  a  radiocarbon  sample. 
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Although  several  generalized  artifact  types  were  recovered  at  the  site 
(Irwin  1970),  their  exact  provenience  is  questionable.  Frison  (1978:85) 
believes  the  bones  may  possibly  have  been  butchered  by  man  but  that  this 
is  still  open  to  question.  The  site  is  therefore  significant,  not 
because  it  provides  conclusive  evidence  of  Clovis  hunters  in  the  area 
(it  does  not),  but  because  it  provides  evidence  for  the  presence  of 
mammoth  and  other  extinct  megafauna  which  might  be  considered  potential 
faunal  resources  for  Clovis  hunters  in  the  areain  the  central  Wyoming 
Basin  11,000  years  ago. 

48SW5,  The  Finley  Site  (Howard  1943;  Howard  et  al .  1941;  Moss  et 

al.  1951;  Frison  1978:181-188) 

The  Finley  site  is  a  Cody  Complex  bison  kill  located  at  the  western 
edge  of  the  Killpecker  dune  field  in  Wyoming.  Analysis  of  the  materials 
from  the  site  indicated  that  the  hunters  at  the  site  were  utilizing  some 
form  of  dune  trap  to  capture  and  kill  small  groups  of  animals  during  the 
winter.  The  trap  may  have  been  quite  similar  to  the  parabolic  dune  trap 
used  at  the  Casper  site  (Frison  1974). 

The  Finley  site  is,  of  course,  significant  for  a  number  of  reasons. 
In  relation  to  the  Overland  study,  it  demonstrates  that  sufficiently 
large  herds  of  bison  were  present  in  the  Wyoming  Basin  during  Cody 
Complex  times  to  make  communal  hunting  possible.  It  also  demonstrates 
the  possible  winter  use  of  the  basin  during  this  time  period  by  human 
hunting  groups. 

48CR304,  The  Scoggin  Site  (Lobdell  1973) 

The  Scoggin  site  is  a  Middle  Plains  Archaic  period  bison  kill 
located  north  of  Rawlins,  Wyoming.  Animals  were  driven  over  a  talus 
slope  into  a  trap  constructed  of  wooden  posts  and  low  stone  walls  near 
the  bottom  of  an  arroyo.  The  site  demonstrates  one  means  by  which  bison 
could  be  trapped  in  arid,  arroyo-cut  terrain  very  similar  to  some  places 
in  the  Overland  study  area: 

The  site  location  was  strategic  in  terms  of  normal  bison  herd 
movements.  It  is  the  end  of  a  natural  access  gap  through  a 
high  hogback  ridge  several  miles  long.  Since  the  location  was 
in  a  dry  arroyo  tributary  to  the  North  Platte  River,  animals 
would  pass  by  the  area  going  to  and  from  water.   The  area  is 
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characterized  by  moderate  relief  and  is  not  unlike  the  areas 
described  for  bison  jumping  and  trapping  in  the  Powder  River 
Basin.  However,  grass  conditions  were  somewhat  less  favorable 
because  of  less  rainfall  (Frison  1978:211). 

48CR303,  The  John  Gale  Site  (Brox  and  Miller  1974) 

The  John  Gale  site  is  an  extensive  Late  Prehistoric  period  camp 
site  located  west  of  Rawlins,  Wyoming.  The  site  materials  seem  to 
demonstrate  a  mixing  of  Shoshonean  and  Crow  characteristics.  Faunal 
remains  from  the  site  indicate  that  bison  hunting  may  have  been  quite 
important  to  the  survival  of  this  Late  Period  group. 

48CR303  is  the  closest  site  to  the  study  area  which  appears  to 
demonstrate  a  bison  hunting  economy  during  the  Late  Prehistoric  Period. 
Testing  of  other  sites  within  the  Overland  Planning  Unit  (e.g.  Larson 
1978)  indicates  that  much  of  the  activity  taking  place  during  the  Late 
Prehistoric  Period  involved  broad  spectrum  subsistence  rather  than  a 
dependence  on  hunting.  It  may  be  that  sites  such  as  John  Gale  represent 
different  aspects  of  the  same  seasonal  subsistence  cycle.  If  this  is 
the  case,  our  views  of  the  archeology  of  the  study  area  could  be  quite 
biased  if  we  do  not  take  all  known  sites  into  consideration. 

48SU301,  The  Wardell  Site  (Frison  1973) 

The  Wardell  site  is  a  communal  bison  kill  in  the  Upper  Green  River 
Basin.  It  was  utilized  a  number  of  times  during  the  fall  of  the  year 
from  approximately  1580  to  990  B.P.  (Frison  1973).  Post  holes  found  at 
the  site  indicate  that  some  type  of  corral  structure  was  used  to  impound 
the  animals  in  a  box  canyon  formed  by  the  junction  of  two  arroyos. 

Cultural  identity  of  the  group  or  groups  which  used  the  site  is  a 
major  question.  From  the  geographic  location  of  the  site  and  the 
ceramics  found,  it  is  quite  likely  that  the  kill  was  used  by  Athapaskan 
groups  migrating  to  the  south  through  intermontane  basins.  If  this  is 
the  case,  it  is  the  first,  and  thus  far  only,  Athapaskan  site  known 
within  the  state.  The  number,  time,  and  location  of  Athapaskan  move- 
ments through  the  Northwestern  Plains  is  not  completely  understood. 
Movement  of  these  Athapaskan  groups  through  the  study  area  is  a  distinct 
possibility  (Frison  1973) . 
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48UT1,  Fort  Bridger  Antelope  Trap  (Frison  1978:254) 
This  site  is  an  oval-shaped  corral  used  during  the  Late  Prehistoric 
period  to  impound  pronghorn.  It  appears  to  be  very  similar  to  struc- 
tures used  by  Shoshonean  groups  in  the  Great  Basin  to  hunt  pronghorn 
(Egan  and  Egan  1917:238-241;  Steward  1938:81-82).  Many  other  similar 
structures  were  probably  once  present  in  the  Wyoming  Basin  but  these 
wooden  features  rapidly  deteriorate  and  leave  very  few  traces. 

Pronghorn  were  probably  one  of  the  most  important  animal  food 
sources,  based  on  what  supportive  data  is  available,  in  the  Wyoming 
Basin  during  prehistoric  times.  The  Fort  Bridger  Antelope  Trap  demon- 
strates one  means  that  might  have  been  used  to  capture  these  animals. 
The  site  is  in  a  narrow  valley  between  two  hogback  ridges  and  is  located 
between  two  playa  lakes.  These  playas  might  have  served  as  the 
catchment  areas  for  the  herds  (Frison  1978:254).  This  type  of  terrain 
is  similar  to  some  areas  along  the  eastern  edge  of  the  Overland  study 
area  and  it  seems  quite  possible  that  similar  traps  may  have  been  used 
in  these  regions. 

48SW304,  Eden-Farson  (Frison  1971b) 

The  Eden-Farson  site  is  a  proto-historic  Shoshonean  camp  site 
located  in  the  Green  River  Basin.  The  site  was  apparently  occupied  by  a 
fairly  large  group  of  people  (approximately  20)  as  was  evidenced  by  the 
remains  of  at  least  12  lodges.  Analysis  of  the  large  amount  of 
pronghorn  remains  at  the  site  led  to  the  conclusion  that  the  site  was 
somehow  related  to  fall  antelope  trapping  activities.  The  animals  might 
have  been  trapped  in  a  structure  similar  to  the  Fort  Bridger  trap, 
although  evidence  is  lacking. 

The  Eden-Farson  site  reveals  that  at  least  certain  portions  of  the 
Wyoming  Basin  were  capable  of  supporting  large  bands  of  people  during 
certain  times  of  the  year  and  also  that  formal  lodge  structures  were 
constructed  by  these  people.  This  would  indicate  that  seasonal  settle- 
ment cycles  in  the  region  during  the  Late  Prehistoric  period  involved 
the  congregation  of  fairly  large  groups  of  people  during  the  fall  of  the 
year  for  communal  hunting.  The  appearance  of  the  lodges  and  the  activi- 
ties performed  at  the  site  appear  to  have  close  affinities  to  the 
activities  of  the  Great  Basin  Shoshone.   The  Eden-Farson  site  was  fairly 
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well  intact  at  the  time  of  excavation  and  therefore  offers  a  good 
comparative  example  of  what  the  appearance  of  these  sites  was  like. 

Ethnohistory  of  Southwestern  Wyoming 

One  of  the  most  prominent  purposes  of  ethnohistoric  research  in 
archeology  is  to  determine  aspects  of  the  prehistoric  cultural  patterns 
of  native  groups  which  are  not  accessible  through  archeological  remains. 
As  Jennings  (1978:235)  pointed  out  in  his  overview  of  eastern  Great 
Basin  prehistory,  the  non-perishable  remains  of  many  Shoshonean  groups 
are  "so  scanty  and  nondistinctive"  that  it  is  necessary  to  turn  to 
ethnographic  sources  to  gain  an  understanding  of  the  tribes  or  their 
lifeways.  In  the  particular  case  of  southcentral  Wyoming,  and  for  the 
western  Plains  and  neighboring  Rocky  Mountain  region  in  general,  we  are 
very  limited  in  our  ability  to  project  back  from  the  known  ethnohistory 
into  the  Late  Prehistoric  period  of  prehistory.  We  are  faced  with  a 
"protohistoric"  period  which  was  strongly  influenced  by  peripheral 
Euro-American  contact  but  which  lacks  historical  documentation. 

The  Overland  Planning  Unit  is  peripheral  to  two  large  cultural 
areas — the  Plains  and  the  Great  Basin  (Kroeber  1939).  Discussions  of 
the  ethnohistory  of  the  Overland  Unit  must  therefore  draw  on  studies 
from  these  two  cultural  areas,  the  centers  or  cores  of  which  are  located 
great  distances  from  the  study  area.  Also,  the  lifestyles  of  the 
aboriginal  inhabitants  were  greatly  altered  prior  to  the  arrival  of 
Europeans  (Secoy  1953;  Oliver  1962).  Horses,  guns  and  sundry  items  of 
European  manufacture  preceded  the  actual  arrival  of  the  Euro-american. 
These  trade  items  arrived  far  enough  in  advance  to  greatly  alter  such 
cultural  features  as  economic  orientation  and  social  organization,  prior 
to  the  first  viewing  and  recording  of  these  features  by  ethnographers. 
For  example,  with  the  aquisition  of  the  horse,  economic  orientation 
shifted  from  mixed  hunting  and  gathering  toward  a  greater  reliance  on 
hunting.  Male  hunting  activities  began  to  contribute  more  to  society 
than  female  gathering,  and  the  increase^  food  supply  supported  larger 
congregations  of  people  (Wissler  1914).  Horses  were  apparently  traded 
into  this  area  of  the  Plains  around  A.D.  1700  (Haines  1938).  The  horse 
facilitated  contact  between  groups,  which  in  turn  accelerated  cultural 
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change.  Contact  between  groups  was  also  increased  as  eastern  groups 
were  displaced  westward  due  to  Euro-american  pressures  to  the  east 
(Secoy  1953). 

Actual  Euro-american  contact  of  any  significance  came  extremely 
late  on  the  Northwestern  Plains,  compared  to  other  areas  of  the  Plains. 
The  first  Euro-americans  to  arrive  in  the  area  were  explorers,  traders, 
and  trappers  whose  travels  were  usually  only  marginal  to  the  area  of  the 
Overland  Planning  Unit  (Larson  1965).  '  Early  records  describing  the 
aboriginal  inhabitants  of  the  area  are  very  poor,  as  are  the  records  of 
earlier  pioneers  who  traversed  the  area. 

The  Wind  River  or  Eastern  Shoshone,  sometimes  also  referred  to  as 
Washakie's  Band  or  the  Green  River  Snakes,  were  the  major  group  in 
southwestern  Wyoming  in  the  early  historic  period.  These  Shoshone  may 
well  have  been  relative  newcomers  to  the  region,  and  have  had  little  or 
no  affiliation  with  earlier  prehistoric  groups.  Wright  (1978:113) 
suggests  that  the  Shoshonean  groups  did  not  reach  southern  Wyoming  until 
the  fifteenth  century,  though  there  is  some  evidence,  based  on 
Intermountain  cultural  affiliation,  suggesting  earlier  dates  (Frison 
1978;  Mulloy  1958).  By  the  sixteenth  'century,  and  perhaps  earlier, 
Shoshonean  groups  were  well-established  pedestrian  bison  hunters  on  the 
western  Plains.  This  was  the  culmination  of  a  long  trend  in  the  Late 
Prehistoric  period  (ca.  1500  -  300  B.P.)  reflecting  a  steady  change  in 
the  environment  of  the  region,  an  increase  in  the  size  of  the  bison 
herds  and  a  movement  of  many  new  groups  into  the  Northwestern  Plains 
(Reher  1978). 

In  the  early  to  mid  seventeenth  century,  the  Spanish  had  a  firm 
foothold  in  what  is  now  the  American  Southwest,  and  some  Spanish  horses 
made  their  way  onto  the  Plains.  In  this  same  time  period  other  European 
goods  were  also  filtering  onto  the  Plains.  A  sharp  turning  point  in 
their  influence  was  marked  by  the  Pueblo  Rebellion  of  1680,  when  large 
numbers  of  Spanish  horses  became  available  to  the  native  groups.  By  the 
early  1700s,  horses  had  reached  southwest  Wyoming,  and  the  Shoshone 
groups  temporarily  dominated  the  western  Plains.  By  1740,  most  of  the 
Plains  groups  had  obtained  horses,  and  many  of  these  groups,  especially 
those  to  the  east  closer  to  the  western  European  fur  companies,  had  also 
obtained  firearms  (cf.  Haines  1938). 
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The  Dominguez-Escalante  Journal  of  1776  (Warner  1976),  is  one  of 
the  few  known  surviving  Spanish  accounts  of  this  region.  It  describes 
the  Uintah  and  Uncompahgre  Utes  (referred  to  as  "lagunas"  and  "sabuagana 
yutas")  defending  against  the  incursions  of  armed  and  mounted 
"Comanches"  (apparently  several  unrelated  groups  and  not  strictly  the 
Comanche  per  se)  .  There  is  also  reference  to  several  earlier  Spanish 
expeditions  which  passed  the  same  or  neighboring  territories  or  were 
lost  in  the  north.  In  light  of  this  Spanish  account  of  northeast  Utah, 
we  should  not  be  surprised  at  the  mention  in  many  early  American  and 
British  fur-trappers'  accounts  of  observing  Spanish  horses  and  imple- 
ments. Through  the  eighteenth  century,  Northwestern  Plains  cultures 
were  influenced  by  increased  use  of  the  horse  and  the  active  intrusion 
in  their  region  by  fur-traders  and  fur  trappers  (Kainer  1980:75). 

The  first  few  accounts  we  have  of  the  Shoshone  in  western  Wyoming 
begin  to  appear  in  the  early  nineteenth  century  in  the  journals  of 
explorers  and  traders.  A  French  Canadian  expedition  under  Verendrye 
penetrated  as  far  west  as  the  Wind  River  as  early  as  1744  (Coutant 
1899:37-38),  but  no  account  of  the  native  inhabitants  of  the  region  is 
known  to  exist.  It  is  not  until  the  famous  expedition  of  Lewis  and 
Clark  in  1804-1807  that  we  get  any  detailed  description  of  the  Great 
Divide  and  its  native  inhabitants.  This  expedition  crossed  the  Divide 
in  the  general  area  of  southwest  Montana.  Lewis  and  Clark  had  the 
advantage  when  passing  through  this  region  of  having  an  Indian  guide  who 
not  only  was  fluent  in  the  local  Shoshone  dialect,  but  was  the  sister  of 
a  Shoshone  Chief. 

The  group  with  which  Captain  Lewis  interacted  closely  were  Lemhi 
Shoshone,  but  among  them  was  a  Shoshone  from  a  group  farther  south  in 
the  Bear  River  Divide  region  (Lewis  [1814]  1906:86-87).  Lewis  ([1814] 
1906:52-57,  190)  describes  the  great  value  placed  on  horses  and  Spanish 
goods  by  the  Lemhi  Shoshones,  and  describes  their  villages  as  consisting 
of  huts  or  wicki-ups  made  of  willow  brush  and  sage  and  a  single  highly 
valued  leather  lodge. 

During  the  mid  nineteenth  century,  the  Wind  River  Shoshone  were 
known  to  have  ranged  as  far  north  as  the  Big  Horn  Basin  and  the  Upper 
Yellowstone  area;  and  as  far  east  as  the  confluence  of  the  Sweetwater 
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and  North  Platte  Rivers,  the  Powder  River  Basin  and  the  area  northeast 
of  the  Laramie  Range  (Shimkin  1947;  Hulkrantz  1961;  Russel  1921). 
Evidence  presented  by  Ewers  (1945)  suggests  that  these  Shoshonean  groups 
were  significantly  involved  in  trade  with  northern  and  eastern  tribes, 
and  there  seems  to  be  little  doubt  that  the  Shoshone  played  an  important 
role  in  the  northward  spread  of  the  horse  (Haines  1938;  Wissler  1914), 
and  may  have  been  responsible  for  the  diffusion  of  the  Ghost  Dance  and 
other  customs  onto  the  Plains  as  well  (Shimkin  1941). 

Ethnological  evidence  presented  by  these  and  other  ethnographers 
seems  to  indicate  that,  although  these  Shoshone  groups  ranged  a 
considerable  distance  north  and  east  during  certain  times  of  the  year  in 
quest  of  of  food  and  for  trading  purposes,  the  core  area  of  the  eastern 
Shoshone  centered  in  eastern  Idaho  and  in  western  Wyoming,  west  of  the 
continental  divide  (Murphy  and  Murphy  1960;  Shimkin  1938).  In  view  of 
the  above,  it  can  be  concluded  that  the  Shoshonean  groups  in  question 
were  small  groups  (probably  family  units)  operating  at  a  band  or 
sub-band  level  over  a  large  geographical  area,  including  parts  of  Idaho, 
Wyoming,  Utah,  Montana,  and  possibly  northern  Colorado. 

The  Ute  were  also  known  to  utilize  at  least  the  southern  portion  of 
the  Overland  Planning  Unit.  Linguistically,  this  group  is  related  to 
the  Shoshone  and  the  two  groups  were  known  to  be  on  friendly  terms. 
Just  how  influential  the  Utes  were  in  the  area  is  not  known.  Apparently 
they  favored  the  mountainous  areas  to  the  south. 

The  Crow  were  also  known  to  have  been  in  southern  Wyoming,  at  least 
for  trading  purposes.  Like  the  Shoshone,  Crow  presence  in  an  area  can 
be  deduced  on  the  basis  of  pottery  at  archeological  sites  (Zeimens 
1975).  In  contrast  to  pottery  attributable  to  the  Shoshone,  pottery 
made  by  Crow  groups  is  characteristically  flat-rimmed,  paddled,  and 
shouldered  (Mulloy  1958;  Frison  1967a,  1967b).  It  has  been  documented 
that  the  Shoshone  traded  with  the  Crow  and  that,  although  they  sometimes 
fought,  they  occasionally  co-habited  peaceably  for  short  periods  of 
time.  In  1812,  the  Stuart  party  came  across  a  group  of  Crow  Indians  on 
the  Bear  River  who  claimed  they  were  there  to  trade  with  the  Shoshone 
(Stuart  1935) .  Another  account  states  that  "the  Crow  and  Shoshone 
camped  together  on  the  Green  River  for  trading  purposes"  (Beckwourth 
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1931:249).   Ewers  states  that: 

Crow  Indians  of  the  Middle  Yellowstone  served  as  intermedi- 
aries in  a  flourishing  trade  in  horses  and  mules,  securing 
large  numbers  of  those  animals  from  the  Flathead,  Shoshone, 
and  probably  Nez  Perce  on  the  upper  Yellowstone  in  exchange 
for  objects  of  European  manufacture  (Ewers  1945:7). 

Mulloy  (1958)  suggests  that  this  contact  between  the  Crow  and  Shoshone 
resulted  in  the  stealing  or  exchanging  of  women  which  ultimately  result- 
ed in  the  mixing  of  ceramics  in  several  sites.  This  idea  is  supported 
somewhat  by  reports  that  the  Shoshone  did  raid  neighboring  groups  to 
obtain  women  to  be  traded  as  slaves  (Eagen  1934:60). 

Several  other  cultural  groups  have  also  been  noted  to  have  been 
present  in  the  southern  Wyoming  area,  including  the  Blackfoot,  Cheyenne, 
Sioux,  and  Nez  Perce  (Russel  1921).  However,  none  of  these  latter 
groups  ever  became  entrenched  in  the  area  and  their  influence  in  the 
region  was  of  little  consequence. 

As  mentioned  earlier,  the  most  influential  group  to  occupy  the 
study  area  was  probably  the  Shoshone  and  then  only  on  a  seasonal  basis. 
It  is  highly  unlikely  that  the  open,  windswept  region  of  southern 
Wyoming  was  occupied  during  the  winter.  Historic  evidence  indicates 
open  areas  were  not  desirable  during  the  winter  and  most  camps  were 
located  in  the  river  valleys  and  areas  of  broken  marginal  terrain  (Wedel 
1963:4).  This  is  further  supported  by  Birkedal  who  states  "in  the  fall 
and  winter,  camps  were  set  up  in  protected  valleys  or  foothills.  The 
foothills  offered  better  protection  than  the  windswept  basins"  (Birkedal 
1971:91). 

It  is  also  unlikely  that  the  area  was  occupied  in  the  fall,  the 
main  season  for  meat  procurement.  Southern  Wyoming  probably  never 
contained  but  sparse  numbers  of  bison  (Roe  1951).  Presently,  deer  are 
found  only  in  small  groups  (Wyoming  Game  and  Fish  Department  1978). 
Pronghorn  are  present  in  greater  numbers  than  deer,  but  the  largest 
herds  tend  to  remain  closer  to  the  major  valleys  where  feed  is  better 
(Sundstrom,  Hepworth  and  Diem  1973).  Small  game  is  present,  such  as 
sage  grouse  and  rabbits,  but  again  these  species  are  found  in  greater 
numbers  closer  to  major  perennial  drainage  systems.   Overall,  the  study 
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area  is  a  low-yield  area  in  terms  of  hunting  potential,  although  this 
may  not  have  been  the  case  prehistorically.  Adjacent  foothills  are 
better  suited  for  hunting,  a  fact  which  is  also  reflected  in  the 
archeological  record  (see  Reher  1978). 
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HISTORY  OF  THE  OVERLAND  PLANNING  UNIT 
By 
Robert  A.  Murray 

Indians  of  the  Region 

Throughout  the  entire  proto-historic  period,  the  region  surrounding 
the  Overland  Planning  Unit  was  primarily  a  zone  of  contact  between  the 
Utes,  centered  in  the  mountains  and  valleys  of  western  Colorado,  and  the 
Snakes  (Shoshone  and  their  relatives  the  Comanche)  centered  in  the 
northern  Rockies  and  the  nearby  Plains.  Together  these  tribal  groups 
dominated  a  vast  area  of  the  Northwest  Plains  (Hyde  1959;  Shimkin  1914; 
Hoebel  1939;  Hultkrantz  1961). 

By  the  time  of  the  first  Euro-american  contact  with  these  cultural 
groups,  they  had  thoroughly  adapted  their  economy  around  the  use  of  the 
horse  as  primary  transportation.  They  were  also  heavily  dependent  upon 
steel  tools  and  edged  weapons  and  other  small  hardware  obtained  via 
intertribal  trade  from  Spanish  settlements  in  the  southwest  (Secoy 
1953).  It  is  possible  that  this  greater  mobility  and  productivity  had 
substantially  increased  the  size  of  hunting  and  foraging  bands,  and 
greatly  increased  the  foraging  range  for  any  given  band.  Certainly  by 
this  time,  they  made  a  light  but  extensive  use  of  the  desert  portions  of 
their  range,  such  as  the  Overland  Planning  Unit  (Hyde  1959). 

Only  a  few  incidents  of  hostility  marked  the  early  years  of  Indian 
and  Euro-american  contact  in  the  Wyoming  Basin.  Early  trappers,  traders 
and  explorers  often  had  along  men  experienced  in  contact  with  these 
Indians,  and  their  parties  were  composed  of  men  well  conditioned  to 
survival  in  the  region.  With  the  coming  of  dispersed  white  settlement 
along  the  main  trails  through  the  region  in  the  early  1880s,  essentially 
unprepared  whites  were  thrown  into  contact  with  the  Utes  and  the 
Shoshone  in  a  fashion  that  presented  numerous  "targets  of  opportunity" 
to  the  warriors  of  those  tribes.  This  set  off  a  flurry  of  Indian  raids 
along  the  various  emigrant  trails  (Mankres  1975). 
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Following  Brigadier  General  Patrick  E.  Conner's  defeat  of  a  major 
Shoshone  concentration  on  Bear  River  in  northern  Utah  in  1863,  and 
subsequent  negotiations,  there  followed  a  generally  peaceful  period  of 
relationships  with  both  the  Shoshone  and  the  Utes  (Rogers  1938) .  But 
new  problems  arose  soon,  when  the  Arapahoes,  the  Sioux  and  the  Cheyenne 
all  pushed  into  the  area  in  the  final  years  of  their  century-and-a-half 
westward  expansion  from  the  northeastern  prairies.  From  1863  to  1868 
they  raided  the  country,  including  the  study  area,  frequently.  The 
presence  of  troops  along  the  Union  Pacific  Railroad  line  at  the  north 
edge  of  the  study  area  indicated  this  movement  beginning  in  late  1868 
(Murray  1972;  Donath  1939). 

From  1869  to  as  late  1906,  the  Utes  sometimes  drifted  across  the 
Overland  Planning  Unit.  With  the  exception  of  a  brief  period  in  1879 
(see  below),  their  contacts  were  substantially  peaceful,  and  consisted 
largely  of  trips  to  trade  at  the  railroad  towns,  or  to  pass  through  the 
desert  region  to  visit  their  friends  the  Shoshone  on  the  Wind  River 
Reservation  (Murray  1972;  Donath  1939).  During  these  later  years  Indian 
use  of  the  area  was  minimal,  but  it  is  nonetheless  important  to 
recognize  their  presence  in  a  study  such  as  this,  for  some  popular 
Indian  campsites  may  have  been  used  well  into  the  first  decade  of  the 
twentieth  century,  complicating  the  interpretations  and  analysis  of  the 
archeologist  involved  in  local  and  site-specific  work. 

Traders  and  Trappers,  1825-1847 

Early  fur  traders  of  record  reached  northern  Wyoming  in  the  period 
from  1802-1807.  John  Jacob  Astor's  west-bound  Overland  party  under 
Wilson  Price  Hunt  crossed  the  northern  part  of  Wyoming  in  1811.  The 
returning  Astorian  Party  under  Robert  Stuart  discovered  the  South 
Pass/Sweetwater/North  Platte  route  across  the  state  in  the  late  fall  of 
1812  (Rollins  1935). 

It  was  not  until  a  period  of  renewed  fur-trade  activity  in  the 
1820s  that  there  was  significant  Euro-american  contact  with  the  southern 
Wyoming  region.  In  1823,  William  H.  Ashley,  a  St.  Louis  merchant,  sent 
a  number  of  parties  out  from  the  Upper  Missouri  River  to  explore  and 
trap  the  streams  of  western  Wyoming.   Preliminary  monetary  returns 
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from  this  venture  in  1824  led  Ashley  to  bring  out  a  larger  pack-train  of 
goods  with  which  to  re-supply  his  field  parties  in  the  western  moun- 
tains. 

Reaching  the  Cache  La  Poudre  country  in  northern  Colorado  late  in 
the  year,  Ashley  gave  the  area  its  name  by  indeed  caching  a  portion  of 
his  supplies  at  a  point  on  the  banks  of  the  stream.  Then  he  spent  some 
weeks  in  a  futile  effort  to  penetrate  the  mountains  by  a  feasible  trail 
up  the  western  headwaters  of  the  creek  (Dale  1941). 

Failing  in  that  effort,  Ashley  then  came  northward  to  the  gap 
between  the  Laramie  and  the  Medicine  Bow  Mountains,  and  found  a  route 
that  would  develop  major  significance  at  a  later  date.  Descending  into 
the  Laramie  Plain,  his  pack  train  rounded  the  northern  end  of  the 
mountains.  His  precise  route  was  not  mapped,  but  from  accounts  of  the 
expedition,  the  impression  is  that  he  swung  to  the  north  of  the  Bridger 
Pass  country  and  headed  out  across  the  Red  Desert  on  roughly  the  align- 
ment of  the  much  later  railroad  (Dale  1941). 

Ashley  left  the  mountains  that  year  by  another  route.  Subsequent 
supply  expeditions  took  the  better  watered  trail  up  the  North  Platte  and 
Sweetwater  Rivers  and  over  South  Pass,  a  route  that  was  pioneered  by  the 
Stuart  Party  of  Astorians  earlier  (Dale  1941).  It  is  evident  in  later 
events,  however,  that  the  'Mountain  Men'  who  got  their  start  with 
Ashley's  expeditions  knew  of  and  made  some  long  term  use  of  the  route 
around  the  north  end  of  the  Medicine  Bow  Mountains  in  their  own  diver- 
gent travels. 

Only  two  incidents  are  known  to  have  occurred  in  the  study  area 
during  fur  trade  days  that  relate  to  specific  locales.  Both  were  told 
to  Captain  Howard  Stansbury  by  members  of  the  Stansbury  Expedition  and 
Jim  Bridger  in  1850. 

At  a  point  within  two  miles  of  the  place  where  Stansbury  crossed 
Muddy  Creek,  Bridger  said  that  Henry  Fraeb,  a  party  of  trappers  and  some 
friendly  Indians  were  encamped  in  1841.  At  this  camp  they  were  attacked 
by  five  hundred  Sioux,  Cheyenne  and  Arapaho.  One  friendly  Indian  man, 
two  women  and  one  of  the  white  men  were  killed,  and  160  head  of  cattle 
were  driven  off.   About  ten  days  later,  after  moving  to  Fraeb's  trading 


5  7 


post  (outside  the  Overland  Planning  Unit) ,  the  group  was  again  attacked 
and  Fraeb  killed  (Stansbury  1852) . 

At  another  point  on  Muddy  Creek,  which  Stansbury  passed  the  follow- 
ing day,  Louis  Vasquez  with  13  other  trappers  had  a  four  hour  fight  with 
40  Sioux  in  1840s  (Stansbury  1852). 

Emigrants  on  the  Cherokee  Trail 

Early  emigrant  traffic  to  Oregon,  California,  and  Utah  took  the 
Oregon/California  route  up  the  North  Platte  and  the  Sweetwater  Rivers 
and  over  South  Pass,  bypassing  the  Overland  Planning  Unit.  But  the 
discovery  of  gold  in  California  in  1848  launched  a  massive  wave  of 
emigration  to  the  far  west,  and  aroused  interest  in  a  number  of  alterna- 
tive routes  by  which  one  could  get  there.  Some  of  these  developed  over 
the  easy-gradient  passes  through  the  Overland  Planning  Unit  in  1849. 

Late  in  the  1830s,  a  large  portion  of  the  Cherokee  Indians  of 
Georgia  were  removed  forcibly  by  the  United  States  government  to  what  is 
now  Oklahoma.  One  of  the  reasons  for  the  removal  was  the  presence  of 
small  scale  gold  deposits  on  the  Cherokee  lands.  Some  of  the  Cherokee 
were  experienced  at  the  practical  working  of  placer  gold  in  their 
homeland  (Brown  1934). 

When  news  of  the  1848  gold  strikes  in  California  (coming  fresh  on 
the  heels  of  the  U.S.  conquest  of  that  territory)  reached  the  Cherokee 
Country  in  what  is  now  Oklahoma,  some  of  the  Cherokee  left  almost  at 
once  for  the  new  gold  fields.  The  first  known  party  to  use  a  route 
across  southern  Wyoming  in  1849  was  led  by  'Captain'  Louis  Evans.  Under 
the  guidance  of  an  Iroquois  trapper,  they  came  north  from  the  present 
site  of  Pueblo,  Colorado  to  the  Cache  La  Poudre,  and  then  northward  into 
the  Laramie  Plains.  From  this  point,  they  pioneered  the  trail  westward 
across  the  North  Platte,  on  through  the  Overland  Planning  Unit  and  on 
down  Bitter  Creek  to  the  Green  River.  At  least  five  more  Cherokee 
parties  passed  over  the  route  before  1850  (Brown  1934).  Interestingly 
enough,  it  was  a  Cherokee  Party  returning  from  the  California  Gold 
Country  who  made  one  of  the  discoveries  in  the  late  1850s  that  helped  to 
launch  the  Colorado  Gold  Rush  (Watrous  1911). 


53 


Following  the  first  emigrant  travel  over  the  Cherokee  Trail  (as  it 
would  soon  become  known)  only  a  short  time  elapsed  until  much  of  the 
trail  was  mapped  by  the  government. 

In  December  of  1857,  Antoine  Janis  and  a  Mr.  Bartleson  went  over 
the  country  between  Fort  Bridger  and  Bridger  Pass  and  reported  on  its 
condition  to  Col.  Albert  Sidney  Johnston,  Commander  of  the  Utah  Expe- 
dition (Hafen  and  Hafen  1958.  Captain  Randolph  Marcy  traveled  through 
western  Colorado  to  the  post  of  Fort  Union,  New  Mexico  in  1858,  return- 
ing that  spring  with  livestock,  supplies  and  reinforcements.  On  the 
return  trip,  Marcy,  with  his  escort  force  commanded  by  Col.  William.  W. 
Loring,  traveled  north  from  the  Arkansas  River  country  over  the  Cherokee 
Trail,  and  was  most  enthusiastic  about  the  route  (Secretary  of  War 
1958). 

The  Colorado  Gold  Rush  of  1859  played  a  significant  part  in  the 
development  of  traffic  on  the  Cherokee  Trail.  While  many  uniformed 
hopeful  gold  seekers  did  come  out  to  Colorado  from  the  'states',  many 
experienced  prospectors  from  far  western  gold  fields  came  east  to  try 
the  Colorado  diggings.  Some  of  these  used  the  short  and  easy  gradient 
Cherokee  Route.  With  the  resumption  of  normal  commercial  relations  with 
Utah,  merchants  from  that  territory  played  a  part  in  supplying  the 
Colorado  Gold  camps  with  agricultural  produce,  again  making  good  use  of 
this  direct  route  over  the  Cherokee  Trail  (Lass  1972). 

Use  of  the  trail  grew  still  greater  in  the  early  1860s.  After 
skimming  the  best  of  the  placer  diggings  in  Colorado,  many  of  the 
far-ranging  gold  seekers  set  out  for  new  strikes  in  Montana.  The 
shortest  and  most  popular  route  led  over  the  Cherokee  Trail  out  of 
Colorado  and  on  through  our  study  area,  taking  this  trail  as  far  as  its 
crossing  of  the  Green  River,  where  they  swung  away  over  the  trails  that 
led  to  Fort  Hall  in  Idaho,  and  on  north  to  Montana. 

The  Overland  Trail  (From  Latady  et.  al.  1982:33-36) 

One  of  the  principal  differences  in  routes  between  the  Cherokee  and 
Overland  Trails  occurred  at  Elk  Mountain.  The  Cherokee  Trail  turned 
west  before  it  reached  Elk  Mountain  while  the  later  Overland  Stage  Route 
went  to  the  north  of  Elk  Mountain  before  heading  southwest  to  the  North 
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Platte  (Blair  1972:27).  This  was  a  more  roundabout  but  easier  trail  for 
wagons  and  stagecoaches.  In  the  years  which  followed,  emigrants  tended 
to  favor  the  Cherokee  Trail  because  of  the  better  grazing  and  water 
supplies  on  the  route  for  their  livestock  while  the  freight  and  overland 
stages  preferred  the  smoother  terrain  of  the  Overland  Trail  (Purdy 
1959:15). 

As  outbreaks  of  Indian-white  hostilities  became  more  frequent  along 
the  Oregon  Trail  in  Wyoming,  the  government  and  stage  line  operators 
began  to  search  for  a  safer  route  across  this  area.  As  early  as  1850, 
Lieutenant  Howard  Stansbury  of  the  Corps  of  Topographical  Engineers  was 
sent  west  to  conduct  a  survey  of  the  Salt  Lake  area  and  to  map  a  new 
route  from  South  Pass  (Walker  1980:110).  Guided  by  Jim  Bridger, 
Stansbury  returned  from  Salt  Lake  by  way  of  the  Overland  Trail,  many 
miles  south  of  the  Oregon  Trail.  In  the  years  which  followed,  Stansbury 
enthusiastically  supported  the  feasibility  of  this  new  route  as  a  wagon 
road.  The  Bryan  expedition  of  1856-1858  surveyed  the  route,  and  carried 
out  a  number  of  improvements  making  the  trail  more  accessible  to  emi- 
grant traffic  including  the  building  of  bridges  and  improvement  grades 
(Paul  1974:113-114). 

Interested  in  shortening  the  supply  routes  to  cut  the  mounting 
costs  of  supply  transportation,  the  Army  actively  supported  Bryan's  work 
east  of  Bridger  Pass,  and  also  caused  other  parties  to  detail  the 
reconnaissance  west  of  the  point. 

Directly  related  to  the  last  two  years  of  Bryan's  work  was  the 
outbreak  of  hostilities  between  the  Mormon  community  in  Utah  and  the 
federal  territorial  officials.  Over  a  third  of  the  strength  of  the  U.S. 
Army  moved  out  to  suppress  this  show  of  civil  disorder  (Hafen  and  Hafen 
1959). 

A  substantial  part  of  the  supplies  for  the  Army  in  Utah  went  over 
the  Bryan  Route,  possibly  more  than  a  fourth  of  the  total  traffic  (Lass 
1972).  At  the  peak  of  this  military  action,  the  importance  of  the  road 
is  indicated  by  the  fact  that  the  Army  built  Camp  Walback,  east  of  the 
Laramie  Range  to  guard  Cheyenne  Pass,  through  which  the  traffic  gained 
access  to  the  Laramie  Plain  (Ryan  1963;  Whittaker  1975). 
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While  Lt.  Bryan  had  located  a  slightly  different  crossing  of  the 
Continental  Divide  in  our  study  area,  most  of  the  traffic  appears  to 
have  continued  to  use  Bridger  Pass  (Lambert  1957).  Marcy  (1959)  recom- 
mended a  slightly  different  crossing  in  the  area  of  Bridger  Pass,  but 
all  three  routes  were  easily  traversed  by  wagons.  There  is  a  great  deal 
of  confusion  over  the  several  minor  route  variations  in  crossing  the 
divide  in  this  area.  There  is  also  the  possibility  that  many  accounts 
simply  refer  to  this  whole  broad  saddle,  many  miles  wide  as  'Bridger 
Pass'  without  reference  to  detailed  internal  routes  within  it.  Suffice 
to  say  that  the  stage  line  and  the  freight  wagons  supplying  the  Army  at 
Fort  Bridger  took  the  main  trail  through  today's  Bridger  Pass  in  the 
1860s. 

The  Overland  and  Cherokee  Trails  became  principal  thoroughfares  for 
emigrants  in  the  1860s  for  two  primary  reasons.  The  first  was  the 
outbreak  of  Indian  warfare  further  to  the  north  and  the  second  was  the 
transfer  of  the  Overland  Stage  Route  from  the  Oregon  to  the  Overland 
Trail  in  1862.  From  1851  to  1862,  transcontinental  mail  had  been 
carried  over  the  Oregon  Trail  by  a  mail  and  passenger  stage  line  estab- 
lished in  1851  by  John  M.  Hockaday  and  William  Liggett  (Beard  1933:113). 
In  1859,  this  business  was  bought  by  the  freight  company  of  Russell, 
Majors,  and  Waddell,  famous  in  history  for  their  establishment  of  the 
Pony  Express.  The  Pony  Express  impoverished  the  firm,  however,  and  in 
1862,  it  was  bought  by  Ben  Holladay  at  a  public  sale  (Ghent  1929:202). 
It  was  Holladay  who,  pressured  by  the  need  to  find  a  shorter  route  to 
cut  costs,  moved  the  operation  to  the  Overland  Trail  and  built 
thirty-one  stage  companys  along  this  route,  twenty-one  of  which  lie 
between  the  Wyoming-Colorado  border  and  Point  of  Rocks  (Rosenberg  and 
Kvietok  1981:6).  These  stations  were  stocked  with  fresh  horses  for  the 
stage  coaches  and  food  for  the  passengers.  The  ruins  of  two  of  these 
stations,  Dug  Springs  and  LaClede  lie  west  of  the  study  area. 

LaClede  Station  lies  about  sixteen  miles  west  of  Dug  Springs 
Station  in  southern  Sweetwater  County.  Because  these  stations  were  in 
use  for  less  than  a  decade,  little  information  exists  about  them.  They 
were  built  hurriedly  with  whatever  material  was  at  hand.   Those  east  of 
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the  Continental  Divide  were  usually  constructed  of  pine  logs  while  the 
western  stations  were  stone  structures  ("LaClede  Station"  n.d.). 

Dug  Springs  Station  lies  in  Barrel  Springs  Draw.  It  was  built  of 
stone  and  consisted  of  one  room  approximately  fifty-four  feet  by 
thirty-six  feet  in  size.  Portions  of  the  mortared  walls  are  still 
standing.  LaClede  Station,  like  Dug  Springs,  was  a  rock  structure.  In 
common  with  most  of  the  swing  stations  along  the  Overland  Stage  route, 
it  offered  few  comforts  for  weary  travellers.  The  stages  travelled 
twenty-four  hours  a  day  with  only  two  forty-minute  stops  for  meals 
(Rosenberg  and  Kvietok  1981:11).  The  food  was  poor  and  the  prices  high 
but  at  least  one  passenger  found  cause  to  praise  the  hospitality  he 
found  at  LaClede. 

At  LaClede,  in  the  heart  of  the  Bitter  Creek  Country,  we 
halted  one  day  for  dinner,  and  were  agreeably  surprised  by 
getting  a  very  good  one.  This  station  had  once  been  famed  for 
the  poorness  of  its  fare,  and  so  great  were  the  complaints  of 
passengers,  that  Mr.  Holladay  resolved  to  take  charge  of  this 
and  several  others  himself.  He  imported  flour  and  vegetables 
from  Denver  or  Salt  Lake,  and  employed  hunters  on  the  Platte 
to  shoot  antelope  and  elk,  and  deliver  them  along  these 
stations  as  required.  The  groceries,  of  course,  had  all  come 
from  the  Missouri  or  the  Pacific,  We  found  a  tidy,  middle 
aged  Danish  woman  in  charge  at  LaClede — a  Mormon  imported  from 
Salt  Lake — and  she  gave  us  the  best  meal  we  had  eaten  since 
leaving  Laporte  or  Denver.  We  complimented  her  on  the  table, 
and  on  the  general  cleanliness  and  neatness  of  the  station; 
and  she  seemed  much  gratified,  as  she  had  a  right  to  be 
(Rosenberg  and  Kvietok  1981:12). 

Though  the  more  southernly  route  of  the  Overland  Trail  had  been 
chosen  in  order  to  avoid  hostile  encounters  with  Native  Americans  along 
the  Oregon  Trail,  some  fighting  occurred  along  the  Overland  route  as 
well  ("Overland  Stage  Trail-Trek  No.  1,"  1961:74-95).  Principally,  this 
consisted  of  harassment  such  as  the  driving  off  of  stock  corralled  at, 
the  stations  and  occasionally  an  attack  on  a  wagon  trail  (Walker 
1980:113).  In  1867  Dug  Springs  Station  was  attacked  at  least  once  by 
Indian  warriors  who  destroyed  the  telegraph  line  ("LaClede  Station": 10) . 
LaClede  Station  does  not  appear  to  have  been  attacked  as  frequently  as 
the  stations  farther  to  the  East.  Probably  because  of  its  close  prox- 
imity to  Fort  LaClede. 
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The  army  could  offer  little  protection  particularly  during  the 
early  1860s  when  many  of  its  men  and  most  of  its  horses  had  been  ordered 
east  for  use  in  the  Civil  War.  The  most  dangerous  part  of  the  Overland 
Trail  was  between  Fort  Halleck  (constructed  in  1862)  at  Elk  Mountain  and 
Rock  Springs  in  Sweetwater  County.  On  this  part  of  the  trail  which  lies 
in  the  study  area,  wagons  and  stagecoaches  ran  the  greatest  risk  of 
being  attacked  by  bands  of  Shoshone,  Ute,  and  occasionally  Cheyenne. 
Fort  LaClede  was  constructed  along  the  trail  between  1862  and  1865  and 
lies  within  the  present  study  area  about  one  mile  east  of  LaClede 
Station.  It  was  built  for  the  protection  of  travellers  along  the 
western  portion  of  the  trail.  Troops  from  Fort  Halleck  would  escort 
travellers  and  freight  wagons  from  Elk  Mountain  to  Sulphur  Springs  where 
they  would  meet  troops  from  Fort  LaClede.  These  LaClede  troops  would 
then  escort  the  party  as  far  as  Rock  Springs. 

Fort  LaClede  was  also  a  rock  structure.  There  was  a  stone  barracks 
with  what  appears  to  be  gun  ports.  To  the  South  of  this  site  there  is  a 
stone  corral  built  to  contain  army  stock.  On  high  ground  surrounding 
the  fort  are  a  number  of  riflepits. 

The  number  of  Indian  attacks  along  the  trail  increased  in  number 
and  severity  from  1865  to  1869  following  the  Sand  Creek  Massacre  in 
which  over  one  hundred  peaceful  Cheyenne  and  Arapaho,  mostly  women  and 
children,  were  killed.  Therefore,  it  seems  likely  that  Fort  LaClede  was 
constructed  around  1865.  By  June  of  that  year  the  fort  was  certainly  in 
operation  for  it  sent  troops  to  rescue  a  detachment  of  the  Eleventh  Ohio 
Cavalry  under  attack  tiro  miles  east  of  the  fort  ("LaClede  Station" : 10) . 
Even  as  it  was  built,  however,  plans  were  being  made  to  render  Fort 
LaClede  obsolete  in  only  a  few  years.  With  the  Civil  War  over  in  April 
1865,  construction  on  the  transcontinental  railroad  began  in  earnest. 

In  1866,  Holladay,  well-aware  of  the  proposed  construction  of  a 
transcontinental  railroad  and  the  impact  that  would  have  on  his  company, 
sold  the  firm  to  Wells  Fargo  and  Company  (Bartlett  1918: Vol.  1:333). 
Two  years  later,  the  government  completed  the  third  Fort  Laramie  Treaty 
guaranteeing  the  land  above  the  North  Platte  to  Indian  peoples  in  an 
effort  to  protect  both  the  traffic  along  the  Overland  and  Oregon  Trails 
and  the  Union  Pacific  construction  crews  laying  tracks  on  the  Plains. 
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The  use  of  the  emigrant  trails  were  dwindling  to  a  close,  to  be  replaced 
by  the  safer  and  faster  railroads. 

Overland  Stage  Coach  Operations  on  the  Overland  Trail 

We  have  covered  the  background  and  development  of  transcontinental 
mail  service  in  the  1850s  in  some  detail  and  depth  in  another  study  for 
the  BLM  (Murray  1976) ,  and  need  only  say  here  that  through  the  period 
1854-1862,  the  route  used  was  the  original  Oregon/California  Trail  from 
Fort  Laramie  to  Fort  Bridger.  By  1862,  a  combination  of  circumstances 
worked  together  to  bring  the  Overland  Stage  Line  to  the  Overland  Trail. 

The  most  important  of  those  factors  was  the  desire  of  the  stage 
company,  now  reorganized  under  dynamic  Ben  Holliday,  to  shorten  its 
route  in  order  to  cut  its  operating  costs.  Through  the  mid-section  of 
the  route,  Denver  and  its  gold-camp  satellites  and  the  Mormon  settle- 
ments around  Salt  Lake  were  the  primary  populated  areas  served  by  the 
mail  contractors.  Obviously  it  could  be  advantageous  if  they  could  be 
served  by  a  single  route.  Coloradans  had  advanced  this  concept  several 
years  before,  but  the  original  California  Overland  and  Pikes  Peak 
Express  Company  of  Russell,  Majors  and  Waddell  had  too  much  invested  in 
their  original  line  and  were  in  constant  financial  trouble  just  to  keep 
it  functioning  (Hafen  1926;  Root  and  Connelly  1901;  Winther  1945). 

Agitation  for  such  a  change  increased  in  1861  and  early  1862.  With 
the  change  of  ownership  of  the  company,  there  was  a  more  receptive 
climate  for  such  a  move.  Colorado  interests  also  surveyed  a  potential 
direct  route  through  the  Rockies  west  of  Denver,  but  the  costs  of  road 
construction  there  appeared  prohibitive  for  regular  stage  service,  and 
the  high  country  winter  conditions  were  a  further  deterrent  (Hafen 
1926). 

Indian  raids  along  the  original  line  through  South  Pass  provided 
the  Colorado  officials  the  excuse  they  needed  to  push  through  the 
change.  Holliday  objected  to  the  change  primarily  on  the  basis  of  the 
cost  of  setting  up  new  stations,  but  was  reassured  that  with  the  changes 
being  made  in  the  military  interests,  he  would  be  compensated.  Colonel 
John  M.  Chivington  pushed  for  Post  Office  Department  support  for  the 
change  while  Holliday  made  a  reconnaissance  of  conditions  on  the  old 
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line.  Simultaneously,  one  of  Holliday's  men  made  a  reconnaissance  over 
the  Cherokee  Trail,  which  they  referred  to  as  the  Bridger  Pass  and 
Bitter  Creek  Route.   The  two  parties  met  in  Salt  Lake  City  (Hafen  1926). 

On  the  issuance  of  orders  by  Chivington  to  effect  the  change, 
Holliday  sent  John  Kerr  back  over  the  line  with  a  wagon  train  of  tentage 
and  equipment  to  locate  the  station  sites  and  set  up  temporary  stations 
(U.S.  Senate  1880). 

By  mid-July  preparations  for  the  change  were  complete  and  units  of 
the  6th  Ohio  Volunteer  Cavalry  gathered  up  the  men,  stages  and  equipment 
along  the  old  line  and  escorted  them  across  country  to  the  new  one.  The 
changeover  was  accomplished  without  a  break  in  mail  service.  Through 
the  rest  of  the  summer,  contractors  erected  the  permanent  stations  at 
the  new  sites  (U.S.  Senate  1880).  High  construction  costs  made  these 
stations  less  pretentious  in  layout  and  final  appearance  than  those 
along  the  line  in  Colorado. 

Within  the  Overland  Planning  Unit,  there  were  these  stations: 
Bridger  Pass,  Sulpher  Springs,  and  Washakie.  Of  these,  it  would  appear 
that  one  stage  in  the  development  (according  to  an  artist's  portrayal  of 
the  station  [Hafen  1926]),  Bridger  Pass  was  a  'home  station'  with  a  more 
extensive  layout  of  buildings  and  equipment  than  the  others,  which  were 
'swing1  stations.  Other  historical  data  indicates  that  Sulphur  Springs 
was  the  'home  station'  for  the  area  (Hafen  1926). 

At  a  minimum,  the  'swing'  stations  had  a  single  large  log  building, 
about  25  feet  by  60  feet,  that  housed  a  kitchen  and  dining  room,  quar- 
ters for  the  stock-tenders,  and  store  rooms  for  equipment  and  for  grain. 
The  common  mode  of  construction  where  timber  was  available  was  to  use 
logs  hewn  flat  on  two  surfaces,  and  set  in  panels  about  8  to  10  feet 
long  between  upright  posts  set  in  the  ground.  Stock  corrals  were 
usually  high  'palisade'  construction  of  logs  set  in  the  ground.  West  of 
Sulpher  Springs,  the  stations  were  reportedly  generally  made  of  stone 
(Hafen  1926). 

In  each  case,  the  stations  were  occupied  long  enough  for  improve- 
ments to  be  made  by  the  company  and  by  occupants,  so  there  is  not  a 
really  precise  and  detailed  final  layout  of  each  station  available. 
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While  the  stations  served  meals  to  travelers,  the  company  policy 
did  not  permit  other  mercantile  operations  by  its  personnel,  and  in  fact 
did  not  permit  trading  operations  by  merchants  within  half  a  mile  of  its 
stations.  At  a  number  of  points  along  the  stage  line,  we  know  there 
were  satellite  trading  posts  outside  the  limits,  but  specific  locations 
of  this  type  cannot  be  documented  within  the  study  area.  It  was  also  a 
common  practice  for  traders  to  set  up  in  tents  alongside  a  major  trail 
such  as  this,  operating  just  for  the  summer  (the  peak-of-emigration 
season)  and  then  wintering  at  some  more  comfortable  location.  This 
pattern  of  trading  may  have  been  the  more  common  through  these  high 
desert  stretches  of  the  route  (Hafen  1926) . 

The  Overland  Stage  Company  continued  to  operate  on  this  route  until 
late  summer  of  1868,  when  the  Union  Pacific  Rail  Road  bypassed  the  north 
edge  of  the  area.  But  for  those  six  years,  this  route  was  the  main 
street  of  the  west.  Much  of  the  best  documented  part  of  the  story 
centers  around  the  military  efforts  to  protect  the  new  line  from  Indian 
depredations. 

Military  Operations  on  the  Overland  Trail,  1862-1868 

Despite  President  Abraham  Lincoln's  personal  assurances  that  the 
stage  line  would  receive  military  protection,  Chivington's  assurance 
that  it  could  be  better  protected  on  the  new  alignment,  and  Holliday's 
conclusion  that  the  new  line  had  to  be  safer  (U.S.  Senate  1880),  things 
did  not  work  out  that  way.  By  this  time  horse-raids  were  an  ingrained 
part  of  the  tribal  cultures  and  the  dispersed  and  lightly  manned  stage 
stations  proved  tempting  to  Indian  raiders. 

From  1862-1865,  the  demands  of  the  Civil  War  held  high  military 
priorities,  and  operations  in  the  west  were  limited  to  the  minimum  that 
would  keep  the  communication  lines  functioning.  Troops  used  along  the 
stage  line  in  those  years  were  largely  state  and  territorial  volunteer 
units  who  came  to  this  task  without  significant  combat  experience, 
serving  under  officers  in  many  cases  no  better  trained  or  experienced. 

Throughout  the  west,  there  were  other  lines  of  communication  that 
required  some  protection.  There  were  the  frontiers  of  dispersed  mining 
communities  to  be  guarded.   In  the  southwest  there  was  the  threat  of 
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Confederate  occupation  of  New  Mexico  and  Arizona  to  be  met.  As  a 
consequence,  available  troops  were  thinly  spread  over  a  vast  area. 
Logistical  costs  of  such  a  dispersed  army  were  extraordinarily  high. 
Corn,  the  most  efficient  'fuel'  for  wagon  train's  draft  animals  cost 
from  10  cents  a  pound  in  Denver  to  17  cents  in  Salt  Lake  City,  including 
its  transportation  from  Iowa  and  Missouri  frontier  farms  (U.S.  Senate 
1880).   Western  trails  were  hard  on  wagons  and  on  shoes  for  the  animals. 

The  first  raids  of  1862  along  the  original  stage  line  were  for  the 
most  part  committed  by  the  Shoshone,  with  some  possible  involvement  by 
the  Utes.  With  the  shift  to  the  new  line,  there  was  little  trouble  at 
first  in  the  segment  of  line  involving  the  Overland  Planning  Unit  (U.S. 
Senate  1880). 

The  Sioux  and  Cheyennes  were  actively  disrupting  stage  line  traffic 
300  to  400  miles  away  to  the  east  in  Nebraska  and  in  northeast  Colorado, 
with  the  most  troubled  stretch  in  1863  being  the  zone  from  Fort  Kearney, 
Nebraska  to  Julesburg,  Colorado  (U.S.  Senate  1880). 

In  1864,  the  main  theatre  of  operations  again  lay  much  father  east 
in  Nebraska  and  northeast  Colorado.  In  this  period  the  earlier  pre- 
dictions of  trouble  by  Army  officers  guarding  both  the  stage  line  and 
the  telegraph  line  that  remained  along  the  Oregon/California  Trail  began 
to  come  true,  as  the  Sioux  and  Cheyennes  moved  in  along  the  upper  North 
Platte  in  Force.  In  1865,  the  Secretary  of  Interior  added  his  warnings 
of  trouble  for  the  survey  parties  that  intended  to  move  across  western 
Nebraska  and  into  what  is  now  Wyoming  to  make  choices  of  alternative 
alignments  for  the  Union  Pacific  Railroad,  scheduled  for  a  construction 
start  at  Omaha  that  spring  (Secretary  of  the  Interior  1865) .  Army  plans 
developed  around  the  two  interrelated  priorities  of  protecting  the 
transportation  and  communications  lines  and  drawing  the  hostiles  away 
from  the  probable  line  of  railroad  surveys  (Murray  1972). 

By  mid-1865  it  was  evident  that  the  Sioux  and  Cheyenne  had  moved 
into  the  Laramie  Plains  and  the  Red  Desert  in  some  force  and  that  the 
loyalty  of  the  often  friendly  Arapahoes  was  to  be  seriously  questioned. 

During  May  and  June  of  1865,  Indian  raiders  repeatedly  struck  the 
Overland  Stage  Stations  at  Bridger  Pass,  Sage  Creek,  Pine  Grove,  and 
Sulphur  Springs.   These  raids  resulted  in  the  loss  of  life,  the  theft  of 
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stage  line  livestock,  and  the  burning  of  several  of  the  stations.  This 
caused  repeated  disruption  of  the  stage  line.  By  August,  these  Indian 
troubles  had  ceased  due  to  the  influx  of  regular  Army  units  into  mili- 
tary posts  north  of  the  study  area.  Perhaps  the  most  beneficial  event 
for  the  stage  route  was  General  Patrick  E.  Conner's  military  campaign  in 
the  Powder  River  Basin.  This  campaign  seems  to  have  driven  many  Indians 
north  in  advance  of  the  massive  troop  movements. 

The  fall  of  1866  saw  another  major  change  in  communications  that 
directly  affected  the  operation  in  the  Overland  Planning  Unit.  This  was 
the  completion  of  a  new  telegraph  line  over  the  Cherokee  Route  from 
Colorado.  On  November  22nd,  the  new  line  went  into  operation  for  its 
full  length  along  the  stage  route  (Rocky  Mountain  News  1866) .  Since  the 
electrical  requirements  for  the  telegraph  of  that  period  dictated  a 
relay  station,  tended  by  a  maintenance  man,  every  50  to  80  miles,  some 
of  the  stage  stations  doubtless  expanded  their  activities  to  include 
such  equipment,  just  as  they  had  done  earlier  along  the  original  lines. 

Western  Union  kept  both  lines  in  operation  between  Fort  Sedgwick 
and  Fort  Bridger  until  late  the  next  summer,  when  they  withdrew  from  the 
old  line,  and  the  line  along  the  Overland  route  became  the  primary  wire 
communication  link  across  the  continent.  During  this  period,  we  might 
presume  that  possibly  the  stage  company  'home  stations'  along  the  line 
were  most  likely  to  serve  the  relay  function  for  the  telegraph  and  to 
house  the  telegraph  company  personnel. 

By  this  period  essentially  all  the  supplies  for  Fort  Bridger  were 
arriving  by  freight  wagons  over  the  Cherokee  Trail.  So  was  most  of  the 
emigrant  traffic. 

There  was  a  single,  brief  outburst  of  Indian  trouble  in  this 
segment  of  the  Overland  stage  route  in  the  summer  of  1867.  Then  a 
sizeable  war  party  burned  Bridger  Pass  Station,  burned  or  at  least  set 
fire  to  other  stations,  and  drove  off  all  the  stage  stock,  killing 
several  company  employees  (U.S.  Senate  1880). 

In  the  summer  of  1866,  Ben  Holliday  sold  his  stage  line  interests 
to  Wells  Fargo  &  Company,  but  the  only  direct  effect  this  had  in  the 
study  area  was  to  provide  less  long  range  documentation  of  the  oper- 
ations and  losses  in  the  final  year  of  business  along  this  line.   These 
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losses  were  not  documented  in  the  claims  later  filed  by  Holliday,  and 
Wells-Fargo's  own  records  for  the  period  appear  to  have  been  destroyed 
in  the  San  Francisco  earthquake  early  in  the  present  century  (Wells 
Fargo  Bank  Historian,  personal  communication). 

With  the  approach  of  the  Union  Pacific  and  the  shift  of  mail  loads 
to  the  much  cheaper  rail  transport,  the  government  and  the  mail  contrac- 
tors worked  out  a  system  for  accomplishing  the  changeover.  For  all 
practical  purposes,  this  terminated  mail  service  along  the  old  stage 
line,  once  the  railroad  crossed  the  North  Platte  River  near  Fort  Fred 
Steele  at  the  end  of  June,  1868.  From  that  point  onward  there  was  a 
continuous  procession  of  railroad  grading  camps,  and  developing  station 
sites  to  be  served  by  the  railroad  (Hirshson  1967). 

The  Early  Railroad  Era 

This  period  overlaps  with  the  final  years  of  stage  line  development 
in  that  the  surveys  and  construction  took  place  while  the  stages  still 
furnished  the  basic  mail  and  passenger  transportation  through  the  area. 
Such  surveys  extended  out  across  Nebraska  and  into  present  Wyoming  to 
touch  the  study  area  in  1864,  when  James  Evans  ran  a  line  through 
Bridger  Pass,  and  favorably  reported  on  a  route  that  essentially  fol- 
lowed the  stage  road  with  modification  to  deal  with  the  realities  of 
maximum  railroad  grades. 

In  1865  and  1866,  the  greatest  attention  was  given  to  the  country 
up  the  Platte  River  and  Lodgepole  and  Crow  Creeks  into  Wyoming.  By 
1867,  construction  crews  had  hit  their  seven-miles-a-day  stride  out 
across  Nebraska,  and  the  need  for  a  detailed  survey  over  the  continental 
divide  became  urgent.  Chief  Engineer  Grenville  M.  Dodge  put  a  number  of 
different  parties  into  the  field,  as  well  as  participating  in  the  work 
himself.  With  many  groups  of  surveyors  working  the  country  simulta- 
neously, it  did  not  take  long  to  gather  the  data  Dodge  needed  to  make  a 
final  decision  on  the  route.  Dodge  was  under  instructions  to  keep 
maximum  and  average  grades  below  certain  limits  dictated  by  such  factors 
as  maintenance,  hauling  capacity  and  fuel  consumption  for  long  range 
economy.  He  picked  essentially  the  line  still  followed  by  the  railroad, 
with  the  exception  of  areas  where  the  then  state  of  the  construction 
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industry  and  the  motive  power  dictated  longer  sweeps  of  trackage  to 
achieve  the  desired  grades  (Hirshson  1967). 

In  mid-summer  of  1868,  the  rails  crossed  the  North  Platte  River  at 
Fort  Fred  Steele,  only  a  few  feet  from  the  present  bridge.  Through  the 
balance  of  the  construction  season,  the  line  was  extended  on  to  Green 
River,  and  the  grading  on  beyond  that  to  Bear  River  City.  The  stretch 
along  the  north  edge  of  the  Overland  Planning  Unit  was  built  in  a 
relatively  few  weeks  in  the  summer  of  1868  (Hirshon  1967). 

Largely  for  maintenance  reasons,  the  railroad  set  up  stations  every 
10  to  20  miles  along  the  line.  Across  the  north  end  of  the  Overland 
Planning  Unit,  most  of  these  stations  saw  little  development.  These  had 
but  a  siding,  a  small  station  house  and  a  section  hand's  house  or 
station  keeper's  house  at  their  peak  of  development.  Many  of  these  were 
later  cut  off  by  realignment  of  the  road  or  by  technologic  change.  In 
the  1870  census,  Separation  Station  is  the  only  railroad  station  in  the 
Overland  Unit  that  still  showed  a  population,  this  of  22  persons  (U.S 
Census  Bureau  1872). 

The  first  impact  of  the  railroad  was  to  cut  the  costs  of  military 
operations  in  the  region  and  to  speed  troops  quickly  up  and  down  the 
line  in  time  of  trouble.  As  a  result  of  this,  and  of  subsequent  Indian 
campaigns  in  northern  Wyoming,  the  early  railroad  years  saw  the  end  of 
the  type  of  hostile  Indian  activity  that  occurred  earlier.  The  only 
consequential  skirmish  between  the  Indians  and  the  Army  near  the  Over- 
land Planning  Unit  was  at  Pine  Grove  Meadow  on  June  17,  1870,  when 
troops  from  Fort  Fred  Steele  routed  a  force  of  200  Indians  after  killing 
fifteen  of  them  with  only  one  soldier  wounded  (Murray  1972). 

One  new  communication  line  across  the  study  area  developed  early  in 
the  railroad  era.  This  was  a  wagon  road  southward  from  Rawlins  to  the 
Ute  Indian  Agency  on  the  White  River  in  Colorado.  This  was  developed 
because  Rawlins  was  the  nearest  railroad  town  to  the  agency. 

During  this  period,  the  Utes  frequently  ranged  into  the  study  area 
on  hunting  and  foraging  trips,  and  generally  got  along  well  with  the  few 
settlers  of  the  region.  Sometimes  the  Army  at  Fort  Fred  Steele  handed 
out  rations  to  sustain  such  wandering  Ute  Parties  at  times  when  the 
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Indian  Bureau  could  not  or  did  not.   The  Army's  relations  with  the  Utes 
were  excellent  (Murray  1972). 

But  in  Colorado  at  the  Ute  Agency,  there  was  frequent  turmoil. 
This  conflict  broke  into  warfare  when  the  agency  called  for  troops  in 
late  summer  of  1879.  Before  the  troops  arrived  the  Utes  overran  the 
agency,  stalled  the  support  expedition,  and  killed  a  number  of  soldiers 
including  the  Commander,  Major  Thomas  T.  Thornbury  (Murray  1972).  This 
precipitated  a  major  relief  expedition  under  the  command  of  Colonel 
Wesley  Merritt,  whose  2000  men  detrained  at  Rawlins  and  marched  south 
through  the  study  area,  probably  the  largest  single  military  force  to  do 
so  (Murray  1972). 

In  1882,  the  Utes  were  removed  to  other  locations  in  southwestern 
Colorado  and  in  Utah.  As  a  few  stockmen  moved  into  northwestern 
Colorado,  a  stage  line  began  operations  along  the  old  'Merritt  Wagon 
Road'.  There  were  stations  for  this  stage  route  at  Sulphur  Springs  near 
the  old  Overland  Station  site,  and  one  on  the  Muddy  Creek  drainage  at 
Soldiers  Wells,  just  outside  the  Overland  Planning  Unit,  (Murray  1976). 

At  some  point  between  1879  and  1882,  the  Army  built  a  telegraph 
line  along  the  stage  road  from  Rawlins  to  White  River  Agency  in 
Colorado.  For  some  time  this  was  the  major  wire  communications  link 
between  northwestern  Colorado  and  the  outside  world. 

The  stage-freight  road  from  Rawlins  to  the  White  River  country 
retained  its  importance  long  after  most  such  secondary  routes  were 
replaced  by  other  forms  of  transportation.  Railroads  were  a  long  time 
coming  to  northwestern  Colorado.  Until  the  railroads  arrived,  ranchers 
of  the  region  drove  their  stock  to  the  Union  Pacific  at  Rawlins,  and 
then  hauled  their  supplies  home.  Commercial  freighters  also  hauled 
supplies  to  the  merchants  of  the  towns  that  developed  in  the  former  Ute 
Country,  using  this  road  as  one  of  the  best  routes  available.  This 
practice  continued  until  around  1903,  when  the  Moffatt  Railroad  reached 
the  western  slope  of  the  Rockies  to  connect  northwestern  Colorado  with 
Denver  (Athearn  1977). 

From  1882  on  it  was  the  ranchers  who  made  the  greatest  use  of  the 
lands  in  the  Overland  Planning  Unit  and  played  a  dominant  part  in  the 
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local  economy,  even  through  the  early  years  of  mineral  resource  develop- 
ment. 

Settlement  of  the  Study  Area 

Development  of  the  study  area  beyond  the  early  railroad  years 
centers  around  three  primary  themes:  the  livestock  industry  (making  the 
most  extensive  land  use) ,  development  of  transportation  and  communica- 
tion refinements,  and  the  minerals  industries. 

One  overlying  condition  that  inextricably  links  all  of  these  facets 
of  the  economy  is  the  checkerboard  pattern  of  land  ownership  that 
derives  from  the  original  land  grant  relationship  between  the  federal 
government  and  the  Union  Pacific  Railroad.  The  productivity  of  the 
desert  range  land  is  so  limited  that  there  is  no  possibility  of  a  viable 
ranching  unit  that  does  not  cross  private  and  federal  boundaries.  Most 
mineral  deposits  here  also  extend  across  such  boundaries.  All  ranching 
and  mineral  developments  are  either  so  dispersed  or  so  remotely  located 
that  they  must  depend  on  a  transportation  network  that  crosses  these 
federal-private  boundaries  repeatedly. 

Time-wise,  there  is  hardly  any  separation  between  the  arrival  of 
cattle  ranching  and  sheep  ranching  on  the  open  ranges  of  the  desert 
country  involved  here.  For  both  species  of  livestock,  the  unrestricted 
open-range  phase  of  ranching  extends  from  1869  to  1934  (i.e.  from  the 
coming  of  the  railroad  to  the  passage  of  the  Taylor  Grazing  Act) . 

There  were  cattle  ranches  to  the  south  on  the  Little  Snake  as  early 
as  1870  (Richards  1931).  The  original  survey  plats  of  the  late  1870s 
and  early  1880s  indicate  some  positive  ranching  activity  in  this  area 
(Surveyor  General's  Office  1883).  Isaac  C.  Miller  brought  the  first 
sheep  to  the  desert  ranges  of  southcentral  Wyoming  in  1875  (Wentworth 
1948).  From  the  very  first,  the  mixed  sheep  and  cattle  operation  seems 
to  have  been  common,  thus  avoiding  the  polarization  among  stockmen  that 
occurred  in  other  areas  of  Wyoming  or  in  nearby  Colorado. 

Assessment  figures  for  Carbon  County  livestock  during  this  time  are 
interesting  but  are  also  deceptive  if  the  reader  did  not  known  that 
until  1880  Carbon  County  included  all  of  what  is  now  Sheridan,  Johnson, 
and  Natrona  Counties,  plus  portions  of  Hot  Springs,  Washakie  and  Big 
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Horn  Counties.  Those  northern  areas  remained  strongly  cattle  country- 
through  the  early  1880s,  as  did  the  area  which  became  Natrona  County  in 
1886. 

The  earliest  settlement  period  sites  of  importance  in  the  study 
area  are  those  of  the  stations  on  the  Rawlins/White  River  Stage  Line  in 
the  early  1880s.  One  of  these  stations  was  located  at  Lisco's  Ranch, 
very  near  the  old  Sulphur  Springs  Stage  Station  site  in  T18N,  R90W.  The 
other  station  was  located  in  T16N,  R91W,  and  was  known  as  Soldiers  Well. 

A  tract  in  T18N,  R90W  was  called  Miller's  Horse  Ranch  on  the  1882 
GLO  Plats  and  field  notes  (Surveyor  General's  Office  1882).  We  presume 
this  was  an  outlier  of  the  Isaac  Miller  Ranches,  the  only  ranch  of  that 
name  known  in  the  region  at  that  time.  There  are  no  buildings  shown  on 
the  map,  probably  because  this  is  a  railroad  land  grant  section,  not 
open  to  settlement. 

Surveyors  in  1887  recorded  two  'houses'  in  T19N,  R89W,  (Surveyor 
General's  Office  1887).  BLM  records  indicate  that  these  sites  had  been 
filed  on  but  the  filings  cancelled  without  a  patent  being  issued, 
indicating  a  very  brief  occupancy.  The  1887  survey  shows  Newel's  Ranch 
in  T19N,  R89W  (Surveyor  General's  Office  1887),  but  there  are  no  filings 
on  record  covering  this  tract  prior  to  a  railroad  patent  issued  in  1901. 

In  1916  the  surveyors  recorded  the  location  of  a  ranch  that  served 
as  the  Dad  Post  Office  in  T16N,  R92W  (Surveyor  General's  Office  1916). 
Local  authorities  indicate  the  property  was  first  settled  by  A.F.  'Dad' 
Corlett,  a  stockman,  but  the  patent  was  issued  on  December  15,  1910  to 
Stephen  Adams,  who  was  also  the  Postmaster  there  (Surveyor  General's 
Office  1917). 

The  J.O.  Ranch  is  probably  one  of  the  most  significant  settlement 
period  sites  within  the  Overland  Planning  Unit.  The  area  along  the 
creek  where  its  ranch  was  located  controls  a  considerable  stretch  of 
desert  range  toward  the  next  water  courses.  It  is  also  one  of  the  few 
sites  to  be  occupied  after  the  period  of  open  range  grazing  in  the 
1880s. 

This  ranch  derives  its  primary  significance  from  its  association 
with  Joseph  P.  Rankin,  an  old  timer  in  the  region.  Hired  by  the  Army  as 
a  civilian  guide  at  Fort  Fred  Steele,  he  led  the  expedition  of  Major 
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Thomas  Thornburg  toward  White  River  Indian  Agency  in  1879  at  the  time 
the  agent  called  for  troops.  When  the  column  was  outnumbered,  surround- 
ed and  Thornburg  killed,  Rankin  slipped  through  the  Indian  lines  and 
made  a  spectacular  28  hour  ride  across  country  to  Rawlins  to  telegraph 
the  news  to  Fort  Fred  Steele.  He  then  guided  Colonel  Wesley  Merritt's 
relief  expedition  to  lift  the  seige  and  bring  the  Utes  under  control 
(Rankin  1944). 

Rankin  remained  prominent  in  local  and  state  affairs  for  some 
years.  During  1892,  he  was  U.S.  Marshall  for  Wyoming.  He  refused  to 
yield  to  pressure  from  the  cattle  barons  to  condone  or  to  participate  in 
the  Johnson  County  Invasion.  He  persisted  in  an  honest  course  despite 
intense  efforts  to  have  him  fired.  He  was  completely  vindicated  in  this 
source  by  a  Justice  Department  Investigations  (Department  of  Justice 
n.d.). 

The  J.O.  Ranch  constitutes  probably  the  major  set  of  historic 
buildings  within  the  study  area.  Known  structures  of  both  historic  and 
architectural  interest  include  the  original  house  (now  a  cook-house)  a 
bunk  house,  a  stable  and  other  outbuildings,  most  of  which  are  of  rock 
construction.  All  major  structures  named  above  were  probably  built 
about  the  time  Rankin  got  the  patent  on  the  tract  (Ed  Tierney,  Rawlins, 
Wyoming,  personal  communication). 

Coal  development  has  been  largely  confined  to  exploration.  Affili- 
ates of  the  Union  Pacific  Railroad  conducted  most  of  this  activity  in 
the  coal  exposures  within  the  railroad  strip  from  1869-1885.  At  that 
time  cheap  Chinese  labor  made  it  possible  to  run  a  small  test  pit  or 
tunnel  and  extract  a  few  wagon  loads  of  coal  for  test-burn  purposes  at 
low  cost  (Tom  Wollenzein,  coal  geologist,  personal  communication). 

The  only  mine  to  achieve  a  name  on  the  maps  in  the  current  century 
is  the  Cherokee  Mine.  Data  at  the  Wyoming  Geological  Survey  shows  no 
commercial  production  from  this  property  (Gary  Glass,  Wyoming  Geological 
Survey,  personal  communication).  In  the  1960s  there  was  another  period 
of  exploration  near  the  Cherokee  Mine  with  open  pits,  conducted  by 
Pacific  Power  and  Light  Company  (Wollenzein,  personal  communication). 
In  the  mid-1970s,   the  U.S.G.S.   conducted  limited  scale  core-drill 
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exploration  in  the  vicinity  of  Doty  Mountain  (Gary  Glass,  personal 
communication)  . 

Oil  exploration  in  the  study  area  began  around  1916.  At  that  time 
someone  put  down  a  test  well  near  Dad  Post  Office  that  yielded  a  little 
oil  from  shallow  formations,  but  not  on  a  paying  basis  (Surveyor  Gen- 
eral's Office  1916).  The  Hatfield  Oil  and  Gas  Field  was  developed  in 
this  same  period.  The  first  good  commercial  natural  gas  was  brought 
into  production  by  1922,  and  a  six-inch  pipeline  extended  from  the  field 
to  Parco  (now  Sinclair) ,  where  the  gas  was  used  as  fuel  for  the  boilers 
and  power  plants  of  the  Prairie  Oil  Company  Refinery. 
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RESEARCH  DESIGN 
By 
Thomas  K.  Larson 
Julie  Francis 

Introduction 

The  following  chapter  is  an  outline  of  the  research  design  for  the 
Bureau  of  Land  Management  Overland  Planning  Unit  Archeological  Survey 
Project  undertaken  by  the  Office  of  the  Wyoming  State  Archeologist.  The 
objectives  of  the  Overland  Planning  Unit  Survey  were:  1)  to  describe  in 
detail  the  cultural  resources  found  during  intensive  survey  of  27,000  to 
34,000  acres  of  public  lands;  2)  to  develop  and  test  models  for  predict- 
ing both  variability  in  the  density  of  archeological  sites  and  the 
occurrence  of  different  types  of  sites  in  the  Overland  Planning  Unit, 
and;  3)  to  evaluate  the  significance  of  known  and  predicted  cultural 
resources.  Each  of  these  objectives  should  be  an  important  part  of 
conservation  management  of  the  non-renewable  cultural  heritage  of 
southcentral  Wyoming. 

The  purpose  of  the  initial  statement  that  follows  is:  1)  to  give  a 
brief  outline  of  the  setting  of  the  study  area;  2)  to  discuss  certain 
theoretical  assumptions  which  underlie  the  interpretive  framework  being 
established;  3)  to  present  the  basic  sampling  strategy  and  other  aspects 
of  methodology  used  to  operationalize  the  research  design  during  survey, 
and;  4)  to  summarize  how  significance  will  be  evaluated. 

While  the  target  population  for  this  study  can  be  considered  to  be 
all  cultural  resources  within  the  Overland  Planning  Unit,  the  sampled 
population  must  be  viewed  as  all  visible  cultural  resources  on  public 
lands  identified  as  sites  (for  the  definition  of  'site'  to  be  used  in 
this  study  see  the  Data  Collection  Section  of  the  Chapter) .  Management 
use  of  this  preliminary  research  design,  as  well  as  the  final  report, 
must  keep  this  in  mind.  Surface  surveys  have  attempted  to  predict 
buried  cultural  deposits  but  there  is,  at  present  within  Wyoming,  no  way 
to  test  these  predictions. 
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Physiography  and  Natural  Environment 

The  Overland  Study  Area,  as  delineated  for  the  purpose  of  this 
study,  is  comprised  of  approximately  681,000  acres  (275,585.8  hectares) 
situated  in  the  southcentral  portion  of  the  Wyoming  Basin  in  Sweetwater 
and  Carbon  Counties,  Wyoming.  The  Wyoming  Basin  has  been  defined  by 
Fenneman  (1931)  as  a  natural  physiographic  region,  bordered  on  the 
northeast  by  the  Great  Plains,  on  the  northwest,  west  and  southwest  by 
the  Middle  Rocky  Mountains,  on  the  east  and  southeast  by  the  southern 
Rocky  Mountains,  and  on  the  south  by  the  Colorado  Plateau  (terms  taken 
from  Fenneman  1931).  The  physiography  of  the  Wyoming  Basin  is  quite 
variable  but  can  generally  be  described  as  a  sagebrush-dominated 
grassland  within  which  is  interspersed  small  isolated  mountain  ranges, 
buttes,  river  valleys,  and  badlands  (Knight  et_  al.  1976). 

The  Wyoming  Basin  can  be  subdivided  into  several  geomorphic  units 
(McGrew  e_t  al.  1974).  The  Overland  Study  Area  overlaps  two  of  these 
units:  the  Great  Divide  (Red  Desert)  Basin  and  the  Washakie  Basin 
(Figure  1.1). 

Southern  portions  of  the  Great  Divide  Basin  are  encompassed  by 
approximately  the  northeastern  two-thirds  of  the  study  area.  Forming 
the  edge  of  the  Great  Divide  Basin  (and  dividing  it  from  the  Carbon 
Basin  and  Rawlins  Uplift  to  the  east  and  northeast)  are  a  series  of 
northeast  to  southwest  trending  hogback  ridges  and  cuestas  along  the 
eastern  edge  of  the  study  area.  Atlantic  Rim  (Upper  Cretaceous 
sandstone),  Hogback  Ridge,  and  Red  Rim  (Upper  Cretaceous  shale, 
sandstone  and  siltstone)  form  the  three  major  segments  of  these  linear 
ridges  of  resistant  strata.  Major  drainages  within  these  rim  areas 
(such  as  Sugar  Creek)  generally  flow  parallel  to  the  ridges  in  a 
northeasterly  direction.  Separation  Peak,  the  highest  point  in  the 
study  area  at  8540  ft.  (2602  m) ,  is  part  of  the  Atlantic  Rim. 

West  of  these  ridges  the  central  portion  of  the  Great  Divide  Basin 
splits  the  Continental  Divide  between  the  Wind  River  and  Sierra  Madre 
Ranges  (McGrew  et  al.  1974).  This  interior  portion  of  the  basin  is  an 
area  of  non- integrated  drainage  systems  flowing  into  large  and  small 
playa  lakes.  On  the  average,  this  is  the  flattest  portion  of  the  study 
area. 
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In  the  northwestern  portion  of  the  study  area  the  Washakie  Arch 
forms  the  Continental  Divide  and  separates  the  Great  Divide  and  Washakie 
Basins.  Delaney  Rim,  the  northern  segment  of  the  arch,  is  an  abrupt 
escarpment  composed  of  middle  and  lower  Eocene  sandstone,  limestone,  and 
shale  (Welder  and  McGreevey  1966).  While  the  Washakie  Basin  is  a 
downbent  structural  feature  and  was  a  sedimentary  basin,  topographically 
it  is  an  uplift  presently  rising  above  the  surrounding  area  (McGrew  et 
al.  1974).  The  Haystack  Mountains,  southwest  of  the  study  area,  form 
the  central  high  point  of  the  Washakie  Basin.  Drainages  radiate  from 
these  high  points,  eventually  flowing  into  either  the  Little  Snake  River 
directly  or  one  of  its  major  tributaries,  Muddy  Creek.  Extensive 
badland  areas,  such  as  Adobe  Town,  are  present  in  the  central  portions 
of  the  basin.  Some  of  these  areas  also  occur  along  the  western  border 
of  the  study  area. 

The  line  creating  the  Continental  Divide  in  the  southern  portion  of 
the  Overland  Study  Area  is  not  nearly  as  obvious  as  Delaney  Rim  to  the 
northwest.  Rather,  the  divide  is  in  a  rolling  plains  area  forming  the 
headwater  draws  of  numerous  tributaries  to  Muddy  Creek.  These  southern 
portions  contain  the  lowest  elevations  of  the  study  area  (6609  ft.,  2014 
m)  . 

The  Overland  Study  Area  is  within  an  intermountain  desert-steppe 
region  with  annual  precipitation  ranging  from  8  to  12  inches  (20-30.5 
cm;  Department  of  Interior  1978).  The  area  supports  sagebrush-dominated 
grasslands  in  coarse  upland  soils  and  greasewood  and  saltbush  in  poorly 
drained  fine-textured  alkaline  soils  (Knight  et  al.  1976:11).  Portions 
of  drainage  valleys,  particularly  parts  of  Muddy  and  Separation  Creeks, 
contain  fine-textured  alluvial  soils  which  support  local  meadows  and 
small  riparian  broadleaf  communities.  Semi-stable  and  stable  dunal 
areas  support  varieties  of  dunal  grass  species  and  forbs  (see  Ahlbrandt 
1974).  Fauna  of  the  study  area  is  represented  by  species  of  the  Upper 
Green  River  Division  of  the  Rocky  Mountain  Faunal  Area  (Long  1965) . 

Ecosystem  divisions  within  the  Overland  Study  Area,  and  in  the 
Wyoming  Basin  in  general,  are  usually  edaphic  in  nature  (Knight  et  al. 
1976),  although  elevational  differences  in  areas  such  as  Atlantic  Rim, 
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Doty  Mountain,  and  Delaney  Rim  allow  for  the  presence  of  Aspen  and 
Mountain  Shrub  Ecosystems. 

Theoretical  Perspective 

The  basic  problem  to  be  approached  during  this  study  is  the  same 
one  asked  by  Gummerman  (1971)  and  other  members  of  the  Southwestern 
Anthropological  Research  Group:  'why  did  [prehistoric  and  historic] 
populations  locate  sites  where  they  did. '  This  approach  assumes  that 
human  behavior  is  patterned,  not  random,  and  that  patterned  behavior 
results  in  patterned  distributions  of  material  culture: 

Sites  are  not  randomly  distributed  over  the  landscape,  and  are 
not  randomly  distributed  in  space  ....  sites  and  behavior 
that  occurred  on  them  existed  in  the  context  of  two  environ- 
ments, a  social  and  a  natural  one  .  .  .  .  thus,  both  the 
natural  environment  and  the  social  environment — the  settlement 
system  of  which  a  given  site  is  a  component — will  be  critical 
to  our  attempts  to  explain  site  distributions  (Plog  and  Hill 
1971:9). 

Following  upon  this  basic  theoretical  statement,  the  general 
hypothesis  to  be  tested  during  this  project  is:  'sites  were  located  so 
as  to  minimize  the  effort  expended  in  acquiring  quantities  of  critical 
resources'  [i.e.  the  mini-max  hypothesis]  (Plog  and  Hill  1971:12).  In 
order  to  articulate  this  general  hypothesis  into  the  research  of  western 
North  American  hunter-gatherers,  Reher  (1978)  has  formulated  some 
statements  regarding  subsistence  in  arid  and  semi-arid  regions.  These 
statements  may  be  summarized  as  follows  (Reher  1978:11-14): 

1)  Hunters  and  gatherers  in  arid  and  semi-arid  areas  follow 
a  seasonal  subsistence  round  that  usually  encompasses  all 
of  the  ecological  variability  in  a  region  ....  this  is 
apparently  absolutely  necessary  for  generalized 
hunter/gatherers,  as  they  shift  their  location  in 
response  to  seasonal  scheduling  in  the  availability  of 
plant  and  animal  resources. 

2)  Broad  spectrum  hunters  and  gatherers  in  western  North 
America  are  highly  dependent  on  edible  plants  .... 
while  this  is  especially  true  for  more  generalized 
strategies,  hunters,  too,  tended  to  locate  camps  so  that 
edible  plants  were  available  nearby  ....  presumably 
this  means  site  locations  ....  were  determined  to  a 
large  extent  by  the  availability  of  plant  foods  in  the 
vicinity  of  the  site. 
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3)  The  relevant  setting  for  a  hunter/gatherer  campsite  is 
[therefore]  largely  defined  by  the  physiological  limits 
and  energy  cost-return  ratio  of  women  with  children 
foraging  out  from  that  site  ....  while  men  can  range 
somewhat  farther,  including  extended  hunting  trips,  women 
with  children  are  effectively  restricted  to  a  3  or  4  mile 
[4.8  -  6.4  km.]  radius. 

4)  This  means  that  the  most  secure  pay-off  for  a  generalized 
strategy  is  in  or  adjacent  to  high  ecological  diversity  . 
...  [a  diversity  parameter]  may  in  fact  allow  more 
accurate  prediction  of  site  location  than  access  to  water 
or  access  to  one  especially  productive  resource. 

Taking  into  account  the  setting  of  the  Overland  Study  Area  and  the 
known  cultural  resources  from  the  area,  the  first  operational  hypotheses 
for  the  project  are  given  as  follows: 

1)  Based  on  the  need  for  seasonal  subsistence  it  is 
hypothesized  that  year  round  camps  will  not  be  found 
within  the  study  area. 

2)  Again  using  the  idea  of  seasonal  subsistence,  it  is 
hypothesized  that  the  entire  round  of  seasonal 
subsistence  activities  for  any  given  population  will  not 
be  completely  represented  in  the  study  area.   This 
hypothesis  is  based  on  the  commonly  held  belief  that 
Plains  hunter/gatherer  subsistence  was  based  on  movement 
from  near  highest  to  lowest  elevations  (e.g.  Loendorf 
1974;  Reher  1978;  Frison  1978). 

3)  Based  on  the  importance  of  edible  plants  to 
hunter/gatherer  subsistence  it  is  hypothesized  that 
defined  plant  communities  such  as  those  used  by  Knight  et 
al.  (1976)  are  a  usable  device  for  identifying  edible 
plant  resources  and  estimating  setting  productivity. 
This  hypothesis  is  predicted  on  information  from  the 
American  Southwest  and  other  regions  (e.g.  Flannery  1973; 
Judge  1971;  Binford  1964)  which  indicates  plant 
communities  are  useful  for  such  types  of  analysis  as  well 
as  the  belief  that  such  plant  communities  are  reflective 
of  ecosystems  of  'plants,  animals,  microbes,  and  the 
physical  environment  [which]  interact  as  a  portion  of  the 
biosphere  (Knight  et  al.  1976:15). 

4)  It  is  further  hypothesized  that  settings  with  the  highest 
ecological  diversities  will  also  have  the  highest  site 
densities.   As  Reher  (1978:15)  has  pointed  out,  in  the 
determination  of  'diversity'  it  is  more  important  to  note 
the  number  and  types  of  plant  associations  within  and 
between  plant  communities  rather  than  to  simply  record 
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the  communities  themselves.  Both  hypotheses  3  and  4  are 
predicated  on  the  preliminary  acceptance  of  the 
hypothesis  that  'although  some  change  in  vegetative 
structure  has  probably  occurred,  the  general  gradients 
and  limiting  factors  have  remained  the  same  and  dictated 
a  relatively  constant  scale  of  diversity'  (Reher  and 
Witter  1977:122).  The  location  of  site  clusters,  partic- 
ularly from  the  earlier  prehistoric  time  periods,  which 
may  not  substantiate  hypotheses  3  and  4  would  necessitate 
a  revision  or  refinement  of  them. 

The  above  hypotheses  are  generated  for  the  purpose  of  examining 
broad  spectrum  hunting  and  gathering  groups.  Within  the  Overland  Study 
Area,  based  on  existing  data,  sites  created  as  a  result  of  these  broad 
spectrum  activities  are  expected  to  be  the  most  common  types  encoun- 
tered. The  locales  of  more  specialized  hunting  activities  as  well  as 
historic  settlement  will  also  be  encountered,  however,  and  their  dis- 
tributions must  be  examined.  For  these  reasons  two  more  hypotheses  are 
put  forward: 

5)   Communal  kill  sites  and  campsites  associated  with  them 
will  have  a  tendency  to  be  located  near  the  rolling 
shortgrass  portions  of  the  study  area  and  within  these 
portions  will  cluster  around  areas  where  the  topography 
would  have  allowed  cooperative  jumps  or  rounds  (Reher 
1978:15-16).   Protohistoric  and  historic  settlement 
patterns  in  the  study  area  will  be  approximately  the  same 
as  that  hypothesized  for  hunter/gatherer  subsistence  but 
may  be  more  dispersed  due  to  increased  mobility  potential 
and  the  introduction  of  domestic  animals.   Environmental 
diversity  is  still  believed  to  be  essential  to  these 
later  periods  of  settlement  of  the  Overland  area.   The 
arid  nature  of  the  land  still  would  necessitate  seasonal 
rounds  of  activity  and  major  settlements  in  areas  of 
greatest  diversity.   Development  in  technology  did, 
however,  allow  for  the  establishment  of  permanent  places 
of  residence  (during  some  historic  periods)  and  for 
easier  access  to  spatially  farther  ranging  locales. 

While  it  is  believed  that  the  above  hypotheses  will  either  explain, 
or  can  be  expanded  to  explain,  most  historic  settlement  within  the 
Overland  Study  Area,  one  major  linear  transportation  route,  the  Overland 
Trail,  passes  through  the  study  area  and  deserves  special  attention. 
Sampling  strategies  and  formal  hypotheses  for  the  Overland  Trail  have 


not  been  completely  formulated  but  several  questions  concerning  emigrant 
travel  and  stage  operations  along  the  trail  are  given  below. 

Emigrant  Travel 

1)  Are  emigrant  sites  recognizable?  Farager  (1977)  provides  some 
information  about  emigrant  behavior,  and  other  sources  will  be  searched 
for  specific  accounts  of  emigrant  camp  behavior.  This  may  suggest  what 
sort  of  remains  might  be  encountered  in  the  field.  The  state  or  preser- 
vation of  these  sites  (if  they  can  be  identified)  will  also  be  assessed 
in  the  field. 

2)  Is  there  seasonal  variation  in  sites  selected  by  emigrants? 
The  distribution  of  sites,  given  a  set  of  environmental  con- 
straints— presence  of  water  for  humans  and  stock,  grass  for  stock — might 
be  used  to  estimate  seasonality.  Their  location  at  either  intermittent 
or  permanent  sources  of  water  and  the  relative  density  of  sites  around 
each  might  indicate  seasonal  peaks  of  travel. 

3)  How  many  emigrants  used  the  area?  Owen  (1933)  and  Murray 
(1978:13)  indicate  that  travel  was  quite  heavy,  especially  after  the 
moving  of  the  Holliday  Line  south  into  the  study  area  from  its  former 
North  Platte  River  route.  The  relative  increase  in  travel  could  be 
documented  from  historical  sources.  If  conditions  have  allowed  for  good 
emigrant  camp  site  preservation,  dates  for  various  sites  might  be 
obtained  giving  an  indicator  of  the  amount  of  travel  over  time. 

4)  Did  the  trail  move  over  the  years  of  emigrant  use?  Chaff  en 
(1941:125)  indicates  that  freight  routes  sometimes  varied  from  '  .  .  .  a 
half  mile  to  two  or  three  miles  .  .  .'  off  the  main  trail.  Use  of 
aerial  photographs  and  field  examination  may  clarify  the  width  of  the 
road  in  the  study  area.  Some  method  should  be  devised  to  distinguish 
wagon  ruts  and  recent  motor-vehicle  ruts.  Associated  'wagon  litter', 
harness,  etc.,  and  interview  information  should  clarify  what  sort  of 
vehicle  made  a  set  of  ruts. 

The  Overland  Stage  Company 

1)  Can  types  of  stations  be  identified?  There  are  two  sorts  of 
stage  stations  along  Ben  Holliday 's  stage  route  (Frederick  1940).  These 
are  "home'  and  'swing'  stations.   Home  stations  were  about  50  miles 
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apart  (Frederick  1940:71)  and  were  ones  in  which  passengers  were  fed  and 
spent  nights.  Swing  stations  functioned  as  relays  for  fresh  horses 
(Coutant  1899:388,  Vorhees  n.d.:10).  It  seems  that  one  home  station  may 
lie  within  the  boundaries  of  the  study  area.  Murray  (1978)  notes  that 
sorae  confusion  exists  as  to  whether  Bridger's  Pass  or  Sulpher  Springs 
was  the  home  station  in  the  area.  Research  so  far  has  not  proven 
definitive  on  this  point.  Michael  (1928),  who  appears  to  be  talking 
from  the  standpoint  of  a  stage-driver,  indicates  that  he  was  stationed 
at  Bridger's  Pass.  If  only  stock-tenders  were  stationed  at  swing 
stations  (Coutant  1899),  then  it  seems  likely  that  Bridger's  Pass  may 
have  been  a  home  station.  Coutant  (1899)  indicates  that  Sulphur  Springs 
was  the  home  station.  Archeological  reconnaissance  could  solve  this 
problem.  Bridger's  Pass  Station  was  burned  down  in  June  of  1865 
(Stewart  I_n  Holliday  1880:31).  No  evidence  exists  of  its  having  been 
rebuilt,  but  this  is  a  possibility,  as  the  Holliday  Line  continued  to 
run  until  1866  (Murray  1978).  It  could  be  that  Sulphur  Springs,  10 
miles  away,  was  set  up  as  home  station  after  the  burning. 

Evidence  of  the  following  might  shed  considerable  light  on  the 
problem: 

A.  Station  expansion  at  Sulphur  Springs. 

B.  Changes  in  the  garbage  disposal  through  time  at  Sulphur 
Springs,  from  lesser,  (i.e.  swing  station  pattern)  to  greater  (i.e.  home 
station  pattern  variability) . 

C.  Evidence  of  a  large  structure  at  Bridger's  Pass  replaced  by  a 
smaller  one. 

D.  Were  men  the  only  occupants  of  swing  stations.  In  the  study 
area,  this  seems  likely  from  accounts  by  Smith  (1916:3)  and  Michael 
(1928:7).  This  should  be  evident  in  the  variability  of  artifactual 
remains  between  home  and  swing  stations. 

E.  Are  there  differences  in  dietary  patterns  between  stations? 
Frederick  (1940)  and  Bowles  (1866:71)  note  differences  between  isolated 
home  stations  and  stations  nearer  to  population  centers.  Owen  (1943) 
indicates  that  on  the  Overland  Road  to  the  east  of  the  area,  at  the  Big 
Laramie  River  Station,  a  man  was  hired  to  provide  the  station  (or 
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perhaps  a  segment  of  the  stageline)  with  game  meat.  Garbage  areas  at 
the  stations  could  be  examined  to  determine  the  consumptive  habits  of 
the  people  involved  in  swing  and  home  stations. 

F.  Is  there  evidence  of  aboriginal/Euro-American  conflict  present 
at  the  stations?  Murray  (1978),  Goutant  (1899:388-390),  Smith  (1916), 
Michael  (1928),  and  Frederick  (1940)  all  indicate  that  conflict  was  a 
factor  at  Bridger's  Pass,  Sulphur  Springs,  and  other  points  between 
Julesburg,  Nebraska  and  Salt  Lake  City,  Utah.  Plat  maps  indicate  a 
'stone  fort'  at  Sulphur  Springs.  Fortification  at  this  stage  station, 
if  present,  should  be  documented.  The  possibility  of  finding  direct 
evidence  of  conflict  (i.e.  bullet  holes,  flattened  lead  balls,  concen- 
trations of  spend  cartridges)  should  be  explored. 

5)  Is  evidence  of  freighting  present?  Little  is  known  of  the 
supply  mechanisms  for  the  stage  stations.  Indirect  evidence  might  be 
found  in  garbage  or  other  surface  artif actual  deposits. 

6)  Where  are  the  Bridger's  Pass  and  Barrel  Springs  Stations 
located?  The  location  of  Bridger's  Pass  and  the  existence  of  a  station 
at  Barrel  Springs  is  in  question.  If  further  documentary  research 
provides  definitive  information  about  either  station,  sampling  may 
proceed  from  that  point.  At  this  stage,  it  appears  that  Bridger's  Pass 
Station  was  located  on  the  east  side  of  Bridger's  Pass  (Kortez  1914). 
This  assertion  is,  of  course,  made  on  the  basis  of  one  source  only. 
Kortez  (1914)  is  quite  specific  on  this  point,  however.  So  it  seems 
reasonable  to  begin  with  the  information  that  she  provides.  Some  of  the 
acreage  allocated  in  the  judgemental  sampling  category  should  be  alloted 
to  those  areas  that  fit  her  description  to  determine  the  location  of  the 
station.  Given  more  documentary  information,  the  same  procedure  might 
apply  for  Barrel  Springs. 

The  Existing  Data  Base 

One  principal  focus  of  the  Overland  Project  is  the  analysis  and 
synthesis  of  data  which  has  been  previously  collected  from  the  study 
area.  The  Overland  Study  Area  has  seen  several  years  of  relatively 
intense  archeological  investigations  and  well  over  two  hundred  prehis- 
toric and  historic  sites  have  been  recorded.   The  general  purpose 
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of  this  phase  of  the  project  are  to  synthesize  what  is  known  about  the 
prehistory  and  history  of  the  study  area  and  to  integrate  this  existing 
data  set  with  the  formulation  of  a  predictive  model  of  site  densities, 
subsistence,  and  settlement  systems. 

The  purposes  of  the  Overland  Project  are  the  generation  and 
refinement  of  a  series  of  testable  hypotheses  regarding  settlement 
patterns  and  spatial  distributions  of  various  site  types.  These 
hypotheses  will  be  used  as  the  basis  of  a  predictive  model  of  site 
densities  and  settlement  systems.  They  will  be  evaluated  and  refined  in 
later  stages  of  the  project. 

Current  Data  Base  and  Methodology 

Relatively  intensive  archeological  investigations  have  been  carried 
out  in  the  Overland  Study  Area  over  the  past  several  years.  Most 
investigations  have  been  cultural  resource  inventory  surveys  conducted 
by  the  Office  of  the  Wyoming  State  Archeologist  or  Western  Wyoming 
College.  Other  recording  of  sites  has  been  done  by  the  Bureau  of  Land 
Management  and  by  private  individuals. 

A  total  of  275  recorded  sites  in  Carbon  and  Sweetwater  Counties  are 
included  in  the  existing  data  set.  A  variety  of  information  was  record- 
ed about  each  site  and  was  set  up  in  a  computerized  data  file  used  for 
statistical  analysis.  Table  4.1  presents  a  list  of  variables  and 
variable  codes  recorded  in  the  Overland  General  Site  Summary  File.  The 
information  about  sites  in  the  area  was  obtained  from  site  report  forms 
on  file  in  the  State  Historic  Preservation  Office,  published  Department 
of  Interior  maps  of  vegetation  and  soil  zones,  and  artif actual 
collections  from  sites  stored  at  the  University  of  Wyoming.  Not  all 
site  collections  were  available  for  analysis.  For  those  cases, 
artifactual  counts  were  coded  as  missing  data  and  will  be  excluded  from 
subsequent  statistical  analysis. 

Several  explanatory  notes  concerning  the  coding  format  used  in  the 
analysis  are  necessary.  The  first  10  variables  contain  general  site 
summary  information.  Several  variables  pertaining  to  aspects  of 
artifactual  assemblages  and  cultural  features  (variables  11-15,  17-27) 
are  recorded  as  presence/absence  only.   This  was  done  in  order  to  reduce 
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Table  4.1.   Overland  General  Site  Summary  File 


Variable  Ni 

imber 

Definition 

1  to  3 

Site  Number 

h 

Township 

5 

Range 

6 

Section 

Slumber 

7 

\   of  \   Section 

10  NE 

1  NE 

20  NW 

2  NW 

30  SW 

3  SW 

40  SE 

4  SE 

Vegetation  Zone 

1  grassland 

2  meadow 

3  sagebrush 

5  mountain  shrubs 

6  conifer  with  forage 

8  barren 

9  juniper 

10  apsen 

13  saltbrush 

14  greasewood 

19  cropland 

20  riparian  broadleaf 

63  lodgepole  pine 

64  spruce  fir 

65  greasewood  and  sagebrush 

66  greasewood,  sagebrush  and  mountain  shrubs 
64  greasewood  and  mountain  shrubs 
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Variable  Number     Definition 

Soil  Depth 

10  1  outcrops,  barren  shales,  mined  land,  lakebeds, 

landslides,  sand  dunes 

2  very  shallow  0-10  inches 

3  shallow  10  -  20  inches 

4  moderately  deep  20  -  40  inches 

5  deep  greater  than  40  inches 

6  very  shallow  and  moderately  deep 

7  very  shallow  and  shallow 

8  outcrops,  etc,  and  deep 

11  Hearths 

0  absent 

1  present 

1 2  Mano 

0  absent 

1  present 

13  Metates 

0  absent 

1  present 

14  Ground  Stone 

0  absent 

1  present 

15  Ceramics 

0  absent 

1  present 

16  Type  of  Survey 

1  block 

2  linear 

3  well  pad 
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Variable  Number   Definition 

17  Historic  Artifacts 

0  absent 

1  present 

18  Historic  Features 

0  absent 

1  present 

19  Stone  Circles 

0  absent 

1  present 

20  Other  Features 

0  absent 

1  present 

21  Paleo 

0  absent 

1  present 

22  Early  Archaic 

0  absent 

1  present 

23  Middle  Archaic 

0  absent 

1  present 

24.  Late  Archaic 

0  absent 

1  present 

25  Late  Prehistoric 

0  absent 

1  present 

26  Historic 

0  absent 

1  present 


Variable  Number   Definition 

27  Unknown 

0  absent 

1  present 

28  Count  Projectile  Points 

29  Count  Drills 

30  Count  Endscrapers 

31  Count  Biface  Preforms 

32  Count  Composite  Tools 

33  Count  Denticulates 

34  Count  Utilized  Flakes 

35  Count  Cores 

36  Count  Primary  Flakes 

37  Count  Secondary  Flakes 

38  Count  Tertiary  Flakes 
Artifacts-Raw  Materials  Count 

39  sandstone 

40  red,  pink,  maroon  quartzite 

41  grey,  brown  chert 

42  chert 

43  oolite 

44  petrified  wood 

45  white,  yellow  quartzite 

46  siltstone,  shale 

47  obsidian 

48  porcellanite 

49  Red  Desert  chert 

50  granite 

Utilized  Falkes-Raw  Materials  Count 

51  sandstone 

52  red,  pink,  maroon  quartzite 

53  grey,  brown  chert 

55  oolite 

56  petrified  wood 
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Variable  Number  Definition 

57  white,  clear,  yellow  quartzite 

58  siltstone,  shale 

59  obsidian 

60  porcellanite 

61  Red  Desert  chert 

62  granite 

Debitage-Raw  Materials  Count 

63  sandstone 

64  red,  pink,  maroon  quartzite 

65  grey,  brown  chert 

66  chert 

67  oolite 

68  petrified  wood 

69  white,  yellow  quartzite 

70  siltstone,  shale 

71  obsidian 

72  porcellanite 

73  Red  Desert  chert 

74  granite 
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any  bias  which  might  be  introduced  by  using  counts  (for  example,  frag- 
mentary pieces  of  manos,  metates;  chert  counts;  problems  caused  by 
differential  erosion  and  deposition  in  estimating  numbers  of  firehearths 
or  stone  circles). 

Variable  16  notes  the  types  of  survey  on  which  the  sites  was  found. 
This  was  recorded  in  order  to  delete  (from  analysis  pertaining  to 
settlement  patterns  and  site  distributions  and  densities)  those  sites 
which  had  been  found  on  a  small  isolated  survey  area  (i.e.  well  pads)  or 
on  surveys  in  which  boundaries  had  not  been  defined. 

All  other  variables  (variables  28-74)  are  counts  of  various  arti- 
fact debitage,  and  raw  material  categories.  Artifact  categories  (var- 
iables 28-33)  are  presently  intuitively  perceived  functional  categories. 
Utilized  flakes  are  defined  as  a  separate  category.  Variables  35-38 
represent  flake  categories  for  all  nonutilized  materials.  Flake  types 
are  defined  in  order  to  monitor  stages  of  stone  tool  manufacture  from 
the  earliest  stages  of  reduction  to  final  shaping.  Variables  39-74  are 
raw  material  counts.  Artifact,  utilized  flakes,  and  debitage  raw 
materials  are  recorded  as  separate  sets  of  variables.  This  was  done  in 
order  to  facilitate  analysis  of  raw  material  procurement  and  utilization 
strategies. 

Two  other  computer  data  files  were  set  up.  These  record  more 
detailed  information  on  an  artifact  by  artifact  or  flake  by  flake  basis. 
Table  4.2  presents  information  for  all  artifacts  excluding  utilized 
flakes.  Table  4.3  details  information  pertaining  to  debitage  and 
utilized  flakes.  These  were  used  in  conjunction  with  the  general 
summary  file  in  order  to  examine  finer  patterns  of  variation  within 
artifactual  assemblages  and  to  obtain  finer  discrimination  between 
functional  site  types. 

Several  types  of  statistical  procedures  were  used  for  a  preliminary 
analysis  of  assemblage  variability.  Most  of  these  are  included  within 
the  Statistical  Package  for  the  social  sciences  (Nie  e_t  al.  1975). 
Initial  analysis  centered  on  obtaining  descriptive  statistics  (mean, 
standard  deviation,  variance,  etc.)  and  frequency  tables  of  all 
variables.  Although  these  statistics  do  not  provide  one  with  a  means  of 
making  probabilistic  inferences  about  a  given  data  set,  they  are 
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Table  4.2.   Overland  Artifact  File 

Variable  Number  Definition 

1  Catalogue  Number 

2  Level  (0  =  surface) 

3  t0  5  Site  Number 

6  Material  type 

0  sandstone 

1  red,  pink,  maroon  quartzite 

3  all  other  cherts 

4  oolitic  chert 

5  petrified  wood 

6  white,  yellow  quartzite 

7  siltstone,  shale 

8  obsidian 

9  porcellanite 

10  Red  Desert  chert 

11  granite 

'  Projectile  point 

1  complete 

2  tip 

3  mid-section 

4  base/lateral  section 

a  Time  sequence 

1  Early  Plains  Archaic 

2  Middle  Plains  Archaic 

3  Late  Plains  Archaic 

4  Late  Prehistoric 

5  Paleo-Indian 

6  Unknown 

9  Drills 

1  complete 

2  tip 
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Variable  Number  Definition 

9  cont.  3  mid-section 

4  base 


10 


End  Scraper  (1) 


H  Biface/Preform 

1  small  biface 

2  large  biface 

3  small  preform 

4  large  preform 

12  Large  Unifacial  Tool  (1) 

13  Small  Unifacial  Tool  (1) 

14  Ceramics 

1  present 

0  absent 

1 5  Mano 

1  present 

0  absent 

16  Metate 

1  present 

0  absent 

I?  Unknown  Grinding  Stone 

1  present 


0  absent 

18  Historic  Material 

1  present 
0  absent 

19  Other 

20  Combination  Tool 

21  Denticulate 
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Table  4.3.   Overland  Debitage  File 

Variable  Number  Definition 

1  Catalogue  Number 

2  to  4  Site  Number 
5  Size  Grade 

1.  3" 

2.  2" 

3.  1" 


4, 


1,1! 
'2 


6.   1/8" 

Class 

1  Unmodified  flake 

2  Unifacially  modified  flake 

3  Bifacially  modified  flake 

4  Core 

Raw  Material  Type 

0  sandstone 

1  red,  pink,  maroon  quartzite 

2  grey,  brown  quartzite 

3  chert 

4  oolite  chert 

5  petrified  wood 

6  white,  yellow  quartzite 

7  siltstone,  shale 

8  obsidian 

9  porcellanite 

10  Red  Desert  chert 

11  granite 

Stage  of  Decortication 
1  Primary-Dorsal  surface  greater  50% 
cortex 


• 
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Variable  Number 

Definition 

• 

8  cont. 

2  Secondary  -  Dorsal  surface  less  than 
50  %  cortex 

9 

3  Tertiary  -  Dorsal  surface  no  cortex 

Flake  Category 

1  Complete 

2  Incomplete  (Striking  platform  present) 

• 

3  Broken  (No  striking  platform) 

• 

10 

Maximum  Length  (complete  flakes  only) 

11 

Maximum  Width  (complete  flakes  only) 

12 

Maximum  Thickness  (complete  flakes  only) 

13 

Striking  Platform  Width 

• 

14 

Striking  Platform  Thickness 

15 

Striking  Platform  Attributes 
0  absent 

1  plain 

• 

2  lipped 

3  faceted 

4  battered 

5  corticall 

• 

6  ground 

7  faceted  and  ground 

8  ground  and  lipped 

9  faceted  and  lipped 

• 

16 

Modification  of  Dorsal  Surface  of 
Striking  Platform 
0  absent 

1  plain 

• 

2  trimmed  or  prepared 

3  crushed 

17 

Flake  Scar  Pattern  on  Dorsal  Surface 

• 

0  undetermined 

1  parallel 

2  merging 

• 

95 


Variable  Number  Definition 

19  Shape  of  Lateral  Margin  Displaying  Step 

Fractures 

0  non  applicable 

1  straight 

2  conves 

3  concave 

4  combination  (i.e.,  one  lateral  margin 
straight  and  one  convex) 

20  Lateral  Margin(s)  Scarring  -  Feather 

Scars 

0  absent 

1  one  lateral  margin  and  one  surface 

2  more  than  one  lateral  margin  but 
only  one  surface 

3  one  lateral  margin  and  both  surfaces 

4  more  than  one  lateral  margin  and  both 
surfaces 

21  Shape  of  Lateral  Margin  Displaying  Feather 

Scars 

0  non  applicable 

1  straight 

2  convex 

3  concave 

4  combination  (i.e.,  one  lateral  margin 
straight  and  one  convex) 

22  Smoothing  of  Lateral  Margins 

0  absent 

1  one  lateral  margin  and  one  surface 

2  more  than  one  lateral  margin  but  only 
one  surface 

3  one  lateral  margin  and  both  surfaces 

4  more  than  one  lateral  margin  and  both 
surfaces 


O 
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Variable  Number  Definition 

23  Shape  of  Lateral  Margin(s)  Displaying 

Smoothing 

24  Modification  of  Lateral  Margin  -  Retouch 

Flaking 

25  Shape  of  Modified  Lateral  Margin(s) 

Displaying  Retouch 

0  absent 

1  one  lateral  margin  and  one  surface 

2  more  than  one  lateral  margin  but  only 
one  surface 

3  one  lateral  margin  and  both  surfaces 

4  more  than  one  lateral  margin  and  both 
surfaces 
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extremely  important  for  discerning  the  nature  of  the  variation  inherent 
within  a  given  data  set  and  for  providing  guidance  as  to  additional 
statistical  procedures  which  may  be  appropriate  in  later  analysis. 

It  should  be  emphasized  that  the  particular  variables  and  coding 
format  which  were  used  for  the  analysis  of  the  existing  data  were  not 
necessarily  used  for  analysis  of  data  collected  during  fieldwork.  The 
current  formats  provide  minimal  guidelines  for  future  analysis. 
Additional  data  were  recorded  in  the  field,  and  were  incorporated  into 
the  analysis.  It  should  be  remembered  that  the  current  files  were 
constructed  with  the  limitations  of  the  existing  data  and  recording 
procedures  firmly  in  mind.  As  such,  they  constitute  only  the  first  step 
in  the  types  of  files  and  formats  which  can  be  used  for  the  analysis  of 
regional  subsistence  and  settlement  systems. 

Assemblage  Variability 

One  of  the  principal  goals  of  analysis  of  the  previously  recorded 
data  from  the  Overland  Study  Area  was  a  preliminary  study  of  assemblage 
variability  and  the  generation  of  a  preliminary  site  typology.  This 
analysis  was  based  on  quantitative  relationships  between  and  among 
various  classes  of  artif actual  remains  and  cultural  features,  and  was 
based  on  entire  assemblages  including  types  of  debitage,  utilized 
flakes,  and  other  artifacts. 

It  is  convenient  to  categorize  sites  into  habitation  and  limited 
activity  or  special  use  sites  (Plog  and  Hill  1971;  Reher  1979)  based  on 
the  number  and  types  of  activities  which  took  place  at  that  site. 
Although  only  preliminary  statistical  analysis  was  undertaken,  it  is 
reasonable  to  expect  that  these  major  groupings,  each  with  internal 
subdivisions,  should  occur  within  the  Overland  Planning  Unit. 

Habitation  and  limited  activity  sites  should  be  differentiated  on 
the  basis  of  features  and  the  diversity  of  artif  actual  remains.  It  is 
reasonable  to  expect  that  habitations  may  contain  some  kind  of  features 
such  as  hearths  or  stone  circles.  It  is  also  reasonable  to  expect  that 
habitations  should  exhibit  greater  numbers  and  varieties  of  tools, 
debitage,  and  raw  materials  than  limited  activity  sites,  given  that  a 
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greater  range  of  activities  relating  to  domestic  functions,  food  prepa- 
ration and  processing  and  maintenance  took  place  at  those  sites. 

Within  habitation  sites,  it  may  be  possible  to  distinguish  between 
base  camps  occupied  for  relatively  long  periods  at  one  time  and  short 
term  camps.  Such  variables  as  site  size,  artifact  density,  numbers  or 
artif actual  remains,  and  spatial  distributions  of  features  and  artifact 
clusters  should  discriminate  between  these  two  site  types. 

There  should  be  a  variety  of  limited  activity  sites.  Quarry  sites, 
involving  direct  procurement  (Luedtke  1976)  of  lithic  resources,  should 
be  easily  distinguishable.  Several  other  types  of  extractive  sites  are 
expected.  These  include  communal  kill  sites  and  plant  processing  sites. 
Smaller  extractive  sites  should  be  distinguishable  by  the  presence  of 
features  such  as  hearths  and  the  extremely  low  diversities  of  tool 
types.  Similarly,  one  would  expect  relatively  low  amounts  and  low 
diversity  of  debitage  such  as  that  due  to  tool  sharpening  and  mainte- 
nance activities.  It  may  also  be  possible  to  distinguish  these  sites  on 
the  basis  of  direct  evidence  of  procurement  and  utilization  of  specific 
resources  obtained  from  flotation  samples  out  of  hearths. 

As  noted  previously,  only  preliminary  statistical  analysis  of  the 
existing  data  was  conducted.  Descriptive  statistics  and  frequency 
distributions  were  computed.  Initial  inspection  of  these  indicates  that 
there  are  some  discrete  groupings  of  artifacts.  Figures  4.2  and  4.3 
present  frequency  histograms  of  the  distribution  of  all  artifacts  and 
debitage  on  sites  within  the  Overland  Planning  Unit.  These  graphs  show 
some  evidence  for  clustering  of  numbers  of  tools  and  flakes  within 
certain  discrete  categories  and  modal  distributions.  These  are  commen- 
surate with  some  of  the  expectations  outlined  above  for  differentiating 
between  habitation  and  limited  activity  sites.  The  relatively  few  sites 
with  large  numbers  of  tools  may  be  some  type  of  habitation,  whereas 
sites  with  few  to  moderate  numbers  of  tools  may  be  processing  stations 
or  short  term  camps.  With  regard  to  debitage,  sites  with  moderate  to 
large  amounts  of  debitage  may  be  chipping  stations.  However,  such  an 
inference  of  site  function  cannot  yet  be  made  until  it  is  determined  how 
the  numbers  of  tools  and  debitage  covary. 
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Figure  4.2.   Frequency  histogram,  artifacts  per  site, 
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There  is  some  preliminary  evidence  for  the  covariance  of  certain 
artifacts,  with  certain  types  of  features.  The  chi-square  test  for 
independence  was  used  to  examine  the  relationships  between  the  presence 
of  firehearths  and  ground  stone  artifacts.  Sites  on  which  ground  stone 
artifacts  occur  also  strongly  tend  to  have  firehearths  (X2  =  4.5,  df  = 
1,  =  .03).  This  suggests  that  such  sites  may  be  functionally  distinct 
plant  processing  stations  or  short  term  camps.  Examination  of  lithic 
assemblages  associated  with  these  sites  may  explicate  their  function. 

The  above  discussions  are  intended  only  as  examples  of  what  can  be 
done  with  the  existing  data.  These  analyses  are  not  expected  to  rigidly 
define  site  types,  but  rather  to  provide  a  set  of  guidelines  of  patterns 
of  covariation  which  can  be  expected  to  occur. 

Settlement  Patterns 

Once  site  types  are  defined  for  the  known  sites  it  should  be 
possible  to  examine  the  distributions  of  these  types  in  relation  to 
certain  environmental  variables,  vegetative  zones  (Map  1,  in  pocket). 
This  analysis  should  provide  a  very  general  set  of  expectations 
regarding  where  sites  occur.  This  is  a  critical  step  in  the  formulation 
of  a  predictive  model  of  site  densities,  subsistence,  and  settlement 
strategies  for  both  prehistoric  and  historic  time  periods. 

Several  general  and  operational  hypotheses  regarding  site  locations 
are  formulated  in  the  theoretical  perspective  chapter  of  this  research 
design.  Analysis  of  spatial  distributions  of  known  sites  should  provide 
an  elaboration  of  these.  However  it  is  not  reasonable  to  expect  that  a 
complete  set  of  hypotheses  regarding  site  locations  and  site  densities 
can  be  generated  solely  from  the  existing  data.  This  again  speaks  to 
the  problem  of  what  has  and  has  not  been  recorded  in  the  past.  What  has 
been  recorded  is  only  at  a  gross  level.  Many  other  environmental 
variables  will  be  recorded  during  the  course  of  fieldwork.  Initial 
hypotheses  formulated  during  this  stage  of  research  can  be  refined 
during  the  initial  stages  of  fieldwork  and  evaluated  during  later  stages 
of  the  survey. 
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Limitations 

There  are  several  limitations  imposed  upon  the  types  of  analysis 
which  can  be  performed  and  upon  the  detail  of  these  analyses  by  the  use 
of  previously  recorded  cultural  and  environmental  data.  The  first  of 
these  is  that  there  is  no  guarantee  that  the  areas  which  have  been 
surveyed  constitute  a  representative  sample  of  the  Overland  Planning 
Unit.  There  is,  in  fact,  reason  to  believe  that  the  surveyed  areas 
constitute  a  spatially  biased  sample  of  the  Overland  Planning  Unit  by 
virtue  of  uneven  coverage  (Larson  1978) .  There  is  no  reason  to  believe 
that  this  would  not  effect  the  types  and  varieties  of  sites  which  have 
been  recorded  from  those  areas. 

Secondly,  there  is  not  way  to  control  for  collection  strategies 
from  sites  which  have  been  previously  recorded.  Sites  have  not  been 
collected  in  similar  manners,  and  there  is  good  reason  to  believe  that 
collections  have  been  biased  towards  over-representation  of  projectile 
points  and  bifaces  at  the  expense  of  utilized  flakes  and  debitage. 

There  is  also  little  information  on  the  state  of  preservation  of 
sites.  There  is  no  information  consistently  available  as  to  the  effect 
of  natural  processes  on  site  surfaces  and  how  these  have  effected  the 
materials  remaining  on  the  surface  of  the  site.  This  would  principally 
effect  the  numbers  and  sizes  of  artifacts  left  on  a  site  surface  and  the 
estimations  of  'site  size'. 

For  these  reasons,  inferences  as  to  site  function,  the  definition 
of  a  site  typology,  and  the  spatial  distributions  of  sites  cannot  be 
taken  too  far.  Such  inferences  and  the  range  of  variability  defined 
cannot  be  taken  as  a  representative  sample  of  the  entire  region;  neither 
can  it  be  expected  that  the  site  types  defined  will  be  the  only  ones 
encountered  during  the  course  of  fieldwork.  Any  inferences  regarding 
site  types  and  settlement  and  subsistence  systems  must  be  tempered  with 
these  limitations  firmly  in  mind. 

Conclusions 

Despite  the  limitations  of  the  analysis  discussed  above,  detailed 
examination  of  the  previously  recorded  data  should  prove  extremely 
useful  for  later  stages  of  the  research  project.  Initially  it  has 
provided  an  idea,  although  it  may  be  biased,  of  the  variability  in 
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cultural  features,  artif actual  assemblages,  site  types  and  spatial 
distribution  within  the  Overland  Planning  Unit.  Secondly,  by  comparing 
the  previously  recorded  data  collected  in  a  systematic  and  controlled 
manner,  the  degree  of  bias  can  be  assessed  and  site  typologies  and 
testable  hypotheses  can  be  evaluated,  elaborated  upon,  or  rejected  as 
deemed  necessary.  Comparing  the  old  and  new  data  also  provides 
direction  for  future  research.  It  points  out  additional  variables  which 
should  be  recorded  and  points  to  other  variables  which  do  not 
effectively  monitor  variation  in  the  archeological  record.  Comparison 
and  assessment  of  the  degree  of  bias  provides  guidance  for  the 
systematization  of  future  cultural  resource  management  studies. 

Data  Collection 

Regional  Sampling  Design 

Redman  (1974)  has  defined  three  general  types  of  possible  sampling 
procedures:  judgemental,  haphazard,  and  probability.  While  judgemental 
sampling  (use  of  subjective  criteria  to  choose  where  to  sample),  may  be 
acceptable  for  the  investigation  of  certain  types  of  problems,  a  great 
potential  for  undefined  bias  exists,  particularly  in  the  selection  of  a 
regional  sample.  Haphazard,  or  simple  'grab  sampling'  is  inappropriate 
in  the  generation  of  a  regional  predictive  model  because  the  procedure 
cannot  lead  to  valid  inferences  about  the  nature  of  the  population. 
Haphazard  sampling  is  not  random  sampling  and  thus  cannot  insure  against 
the  introduction  of  conscious  or  unconscious  bias  (Redman  1974:5). 

Probability  sampling  is  an  attempt  to  gather  the  most  representa- 
tive sample  from  the  population  by  developing  means  to  rigorously  select 
the  sample.  Expertise  and  judgement  should  play  a  role  in  formulation 
of  a  sample  strategy,  but  not  a  role  in  the  process  of  sample  collection 
(Redman  1974:5).  While  no  form  of  sampling  completely  eliminates  bias, 
probability  sampling  allows  for  the  control  and  reduction  of  bias.  For 
the  above  reasons,  probabilistic  sampling  procedures  will  be  used  for 
the  Overland  Planning  Unit. 

Since  the  size  of  the  area  to  be  sampled  has  already  been  deter- 
mined based  on  economic  restraints,  the  two  basic  sampling  questions 
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which  remain  to  be  answered  are:   1)  type  and  size  of  the  sampling  units 
to  be  used,  and;  2)  the  type  ot  sampling  procedure  to  be  employed. 

1)  Size  of  Sampling  Units 

One  of  the  goals  of  this  study  is  to  explore  the  relationship 
between  sites  and  the  natural  environment.  Use  of  the  site  itself  as 
the  sampling  unit  is  therefore  not  acceptable.  The  area  itself,  as  well 
as  the  cultural  manifestations  occurring  in  it,  must  be  sampled.  It  is 
therefore  necessary  that  sampling  units  be  an  area  of  space. 

The  size  of  these  spatial  units  is  also  a  function  of  the  goals  of 
the  study.  Analysis  of  cultural  and  environmental  variability  within 
the  study  area  is  critical.  It  has  been  demonstrated  (Matson  and  Lipe 
1975:132)  that  most  types  of  analysis  of  variability  are  dependent  on 
the  number  of  sampling  units  rather  than  the  size  of  sample  units.  It 
would  therefore  be  deemed  advisable  to  reduce  the  size  of  the  sampling 
unit  as  far  as  possible  while  keeping  in  mind  the  units  must  also  be 
large  enough  to  include,  on  average  the  sites  being  surveyed  (Matson  and 
Lipe  1976:132).  Forty  acre  (.1619  km2)  sampling  units  have  therefore 
been  chosen  since  they  are.  sufficiently  small  enough  to  allow  a  great 
number  of  them  to  be  generated  but  are  large  enough  to  completely 
include,  on  average,  the  sites  within  the  study  area. 

2)  Sampling  Procedure 

A  multi-stage  regional  sampling  procedure  is  needed  for  the  Over- 
land Study.  A  three  stage  sampling  design  is  proposed.  The  first  of 
tnese  (50%  of  the  sample)  will  be  an  interval  transect  sample  (this  is 
discussed  fully  below) .  The  second  stage  will  be  a  stratified  block 
sample  (%  of  the  sample  is  undetermined) ,  and  the  third  stage  will  be  a 
judgemental  sample. 

Stage  1 

The  principal  goal  of  this  stage  of  the  sampling  design  was  the 
definition  of  environmental  and  cultural  strata  within  the  Overland 
Planning  Unit.  It  has  been  shown  (Judge,  et  al.  1975)  that 
stratification  of  the  environment  and  sampling  within  these  strata 
increases  the  overall  precision  of  the  sample.  Even  though  cultural  and 
environmental  data  currently  available  from  the  study  area  allow  for 
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preliminary  stratification  of  the  area,  these  data  lack  the  precision 
necessary  to  make  statements  regarding  density  and  variability.  Since 
it  is  assumed  that  site  patterning  is  non-random  and  it  is  hypothesized 
that  this  non-random  patterning  is  related  to  variation  in  the  natural 
environment,  environmental  variables  will  be  used  as  the  basis  for 
defining  strata.  Fifty  percent  (by  area)  of  the  sample  to  be  taken  will 
therefore  be  aimed  at  environmentally  stratifying  the  Overland  Study 
Area  and  accessing  the  cultural  variability  and  density  within  these 
strata. 

In  performing  this  initial  50  percent  stage  of  the  survey,  the 
basic  40  acre  units  discussed  above  will  be  used  at  this  stage  of  the 
survey,  as  well  as  at  all  others.  The  arrangement  of  these  units  in 
space  is  the  next  consideration.  To  separately  place  all  of  these 
individual  units  either  randomly  or  differentially  throughout  the  study 
area  would  mean  that  a  great  deal  of  time  in  the  field  would  be  expended 
to  locate  each  of  these.  In  addition  to  this  logistic  problem,  it  has 
been  demonstrated  in  other  sampling  surveys  (e.g.  Judge  et_  al.  1975:91) 
that  transects  rather  than  isolated  quadrats  are  better  suited  for 
determining  ecological  strata  such  as  those  desired  in  this  study. 
Transects  divided  into  40  acre  sampling  segments  (1.0  mile  long  by  1/8 
mile  wide)  have  therefore  been  deduced  to  be  both  more  economically 
practical  and  more  predictive  of  ecological  strata  than  isolated 
quadrats. 

Since  one  of  the  main  concerns  of  the  50  percent  stage  of  sampling 
is  to  gather  representative  cultural  and  natural  sample  data  on  the 
study  area,  the  transects  should  pass  through  as  many  portions  of  the 
area  as  possible.  Due  to  the  'checker  board'  nature  of  public  and 
non-public  land  on  much  of  the  study  area  it  also  seems  advisable  to 
orient  the  transect  ineither  a  straight  east-west  direction  or  a 
straight  north-south  one.  Such  orientations  also  make  it  much  easier  to 
define  the  boundaries  of  the  sampling  units  both  on  the  ground  and  on 
field  maps. 

In  regard  to  the  width  of  the  transects,  two  things  must  be 
considered.  First,  more  transects  result  in  the  interception  of  ecolog- 
ical strata  more  times  than  fewer  transects  do.   This  should  ultimately 
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result  in  greater  precision  in  the  definition  of  those  strata  (Matson 
and  Lipe  1975:132).  Secondly,  to  constrict  the  width  of  a  transect  also 
means  that  the  width  of  the  40  acre  units  within  the  transect  is  re- 
stricted. As  these  units  become  narrower  the  chances  of  encountering  an 
entire  site  area  diminishes.  The  best  compromise  that  can  be  reached, 
considering  the  sample  size  involved,  is  a  1/8  mile  (.210  km)  wide 
transect.  This  results  in  40  acre  sampling  units  being  1/8  mile  wide 
and  1/2  mile  (.805  km)  long.  If  approximately  25%  of  the  total  sample 
is  to  be  incorporated  into  these  transects  (approximately  7,000  acres) 
either  five  north-south  transects  or  three  east-west  transects  can  be 
generated. 

The  next  problems  are  decisions  as  to  whether  these  transects 
should  be  oriented  north-south  or  east-west  and  whether  these  transects 
should  be.  random  or  systematic.  If  ecological  strata  within  the  Over- 
land Study  Unit  were  'grained'  (i.e.  occurring  in  bands)  the  suggestion 
of  Judge  et  al.  (1975:122)  could  be  followed  and  transects  could  simply 
be  oriented  in  such  a  way  as  to  best  cross-cut  these  grains  at  right 
angles.  Soil  zones,  plant  communities,  drainage  patterns,  and  elevation 
zones  (Department  of  Interior  1978;  U.S.  Geological  Survey  1954b,  1954b) 
all  indicate,  however,  that  ecological  zones  are  not  'grained'  but  occur 
in  splotchy  patterns. 

To  determine  the  most  accurate  and  precise  arrangement  of  transects 
for  the  determination  of  ecological  strata  a  testing  process  was  carried 
out  similar  to  that  outlined  by  Judge  et,  al.  (1975).  These  tests 
necessitate  that  certain  parameters  of  the  study  area  are  known,  and 
quantifiable.  Since  ecological  stratification  is  a  main  goal  of  the 
transect  sampling,  two  forms  of  quantifiable  environmental  data  were 
chosen  which  were  believed  to  approximate  the  range  of  variation  within 
the  study  area,  without  creating  an  excessive  number  of  categories. 
These  two  classes  of  information  are  vegetation  communities  for  the 
study  area  as  they  are  outlined  on  a  1:250,000  scale  map  (Department  of 
Interior  1978)  (see  Map  2,  in  pocket)  and  elevation  zones  (less  than 
7000  feet,  7-8000  feet.,  greater  than  8000  feet)  compiled  from  1:250,00 
scale  contour  maps  (U.S.  Geological  Survey  1954a,  1954b).  Total  zonal 
area  is  given  in  Table  4.4  for  each  of  the  nine  vegetation  zones  found 


TABLE  4.4 


SUMMARY  DATA  AND  ACCURACY  INDICES  OF  SAMPLING  DESIGNS* 


Veq. 

1 

Veg. 

2 

Veg. 

4 

Veg. 

5 

Veg. 

8 

Veg. 

9 

Veq. 

10 

Veg. 

13 

Veg. 

14 

<  7000' 

7-8000' 

>  8000' 

Total 

Total 
Zonal  Area 


184.1 

1.9 

1461.8 

74.2 

15.2 

11.9 

15.2 

687.9 

304.0 

1682.5 

1041.2 

32.5 


Fraction 
oF  Total 


.066 
.001 
.530 
.027 
.006 
.004 
.006 
.250 
.110 
.610 
.378 
.012 


Sampl ed 


North  -  South  Interval 


Fraction 
of  Sample 


Population 
Parameter 


1.1 

.036 

0 

0 

15.4 

.501 

.6 

.020 

.2 

.007 

.2 

.007 

.3 

.010 

8.3 

.270 

4.6 

.150 

16.8 

.551 

13.7 

.449 

0 

0 

Total 

Ac 

curacy  Index 

2.0 

<•  .1 

16.3 

.8 


.2 

7.7 

3.4 

18.6 

11.5 
.4 
2.320 


Accuracy 

Index 


,405 
.100 
.050 
.050 

0 
.100 
.050 
.047 
.424 
.174 
.421 
.400 


Sampled 


2.2 

0 

22.5 

1.1 

0 
.8 

0 

4.6 

4.9 

22.5 

13.8 

0 


North  -  South  Random 


Fraction 
oF  Sample 


.061 

0 
.623 
.030 

0 
.022 

0 
.127 
.135 
.620 
.380 

0 


Population 
Parameter 


Total  Accuracy  Index 


2.4 
<A 

19.1 

1.0 

.2 

.1 

.2 

9.0 

4.0 

22.1 

13.7 

.4 

9.044 


Accuracy 

Index 


.167 
.100 
.605 
.010 
.200 

4.900 
.200 

2.151 
.203 
.007 
.001 
.400 


o 


TABLE  4.4  CONT'D. 
SUMMARY  DATA  AND  ACCURACY  INDICES  OF  SAMPLING  DESIGNS* 


East  -  West  Interval 


East  -  West  Random 


Fraction 

Population 

Accuracy 

Fraction 

Population 

Accuracy 

Sampled 

of 

Sample 

Parameter 

Index 

Sampled 

of 

Sample 

Parameter 

Index 

Veg.  1 

.9 

.025 

2.3 

.852 

2.8 

.066 

2.8 

0 

Veg.  2 

0 

0 

<A 

.100 

0 

0 

<.l 

.100 

Veg.  4 

20.9 

.592 

18.7 

.259 

25.2 

.590 

22.6 

.299 

Veg.  5 

.5 

.014 

1.0 

.250 

.7 

.016 

1.2 

.208 

Veg.  8 

.3 

.008 

.2 

.050 

.2 

.005 

.3 

.033 

Veg.  9 

0 

0 

.1 

.100 

0 

0 

.2 

.200 

Veg.  10 

0 

0 

.2 

.200 

0 

0 

.3 

.300 

Veg.  13 

7.9 

.224 

8.8 

.092 

7.9 

.185 

10.7 

.733 

Veg.  14 

4.8 

.136 

3.9 

.208 

5.9 

.138 

4.7 

.306 

7000' 

21.0 

.600 

21.4 

.007 

23.3 

.552 

25.7 

.224 

7-8000' 

13.7 

.391 

13.2 

.019 

18.0 

.427 

16.0 

.250 

8000' 

.3 

.009 

A 

.025 

.9 

.021 

.5 

.320 

Total 

Accuracy  Index  =:  2.262 

Total 

Accuracy  Ind 

ex  =  3.073 

*  Areas  given  in  km^ 


o 

co 
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in  a  draft  environmental  statement  for  southcentral  Wyoming  (Department 
of  Interior  1978) .  Zonal  areas  were  computed  using  a  digital  polar 
planimeter.  Vegetation  zones  listed  on  the  following  Tables  can  be 
found  listed  on  Map  2  (in  pocket) . 

Four  transect  sampling  designs  were  tested:  north-south  intervally 
spaced  transects  (5) ,  north-south  randomly  spaced  transects  (5) , 
east-west  intervally  spaced  transects  (3),  and  east-west  randomly  spaced 
transects.  Eastern  section  lines  for  north-south  transects  and  northern 
section  lines  for  the  east-west  transects  were  arbitrarily  chosen  to  be 
used  as  the  center  points  of  the  1/8  mile  wide  transect  lines.  Consid- 
ering the  total  area  involved  at  this  sampling  stage,  interval  samples 
were  placed  11  sections  apart  for  the  north-south  transects  and  10 
sections  apart  for  east-west  transects.  The  areas  of  each  zone  sampled 
by  the  four  sampling  designs  are  shown  in  Table  4.4. 

Following  the  procedures  of  Judge  et_  al.  (1975:106)  an  'accuracy 
index'  was  calculated  using  the  basic  chi-square  statistic,  with  the 
sample  frequency  used  as  the  observed  value  and  corresponding  population 
parameters  as  the  expected  values.  Results  of  these  tests  for  each 
sampling  design  are  shown  in  Table  4.4.  As  Judge  et  al.  (1975:106) 
point  out,  these  indices  are  considered  as  'accuracy  indices'  rather 
than  chi-square  values  since  no  statistical  significance  can  be  attached 
to  them.  They  are  simply  used  as  a  relative  basis  of  comparison.  On 
the  basis  of  this  comparison,  both  types  of  intervally  spaced  transects 
appear  to  be  more  accurate  than  random  transects  (Table  4.4). 

Accuracy,  as  used  above,  is  'an  expression  of  the  closeness  of  the 
sampling  mean  to  the  parameter  mean'  (Judge  et  al.  1975:84).  Precision, 
on  the  other  hand,  is  'the  closeness  of  the  distribution  of  the  sample 
means  about  its  average  compared  to  the  population  variance'  (Judge  et 
al.  1975:84).  To  test  precision,  therefore,  more  than  one  run  of  each 
sampling  design  must  be  generated.  Five  repetitions  of  each  design  were 
chosen  for  the  Overland  data.  The  data  from  these  five  repetitions  are 
shown  in  Table  4.5. 

In  the  calculation  of  precision,  the  standard  error  of  each  series 
of  repetitions  is  calculated  (Judge  et  al.  1975:115).  These  data,  as 
well  as  the  mean  'accuracy  indices'   for  the  five  repetitions,  are 


TABLE  4.5 

DATA  FOR  FIVE  RUNS  OF  EACH  SAMPLE  DESIGN 
NORTH  -  SOUTH  INTERVAL  TRANSECTS 


Sample 


Veg. 

Sample 

Population* 

Accuracy 

Standard 

Standard 

Zone 

A* 

B* 

C* 

D* 

E* 

Total* 

Fraction 

Mean* 

Parameter 

Index 

Deviation 

Error 

1 

1.1 

2.0 

3.9 

3.0 

1.9 

11.9 

.065 

2.4 

2.1 

.043 

1.085 

.304 

2 

0 

0 

0 

0 

.2 

.2 

.105 

<.l 

<.l 

0 

.089 

.188 

4 

15.4 

18.6 

18.5 

17.2 

14.0 

83.7 

.057 

16.7 

17.2 

.014 

2.004 

.213 

5 

.6 

.7 

1.4 

1.1 

.4 

7.8 

.105 

1.6 

.9 

.544 

1.401 

.475 

8 

.2 

0 

.5 

0 

0 

.7 

.046 

.1 

.2 

.050 

.219 

.256 

g 

.2 

0 

0 

0 

.3 

.5 

.042 

.1 

.1 

0 

.141 

.195 

10 

.3 

0 

.2 

0 

0 

.5 

.033 

.1 

.2 

.050 

.141 

.196 

13 

8.3 

7.5 

4.9 

9.0 

9.7 

39.4 

.057 

7.9 

8.1 

.005 

1.855 

.426 

14 

4.6 

5.4 

2.5 

2.9 

5.2 

20.6 

.068 

4.1 

3.5 

.103 

1.337 

.285 

<  7000' 

16.8 

17.8 

20.0 

19.7 

19.4 

93.7 

.056 

18.7 

19.5 

.033 

1.378 

.138 

7-8000 ' 

13.7 

13.9 

12.4 

13.4 

11.7 

65.1 

.063 

13.0 

12.1 

.067 

.936 

.112 

>8000' 

0 

0 

.4 

.2 

.2 

.8 

.025 

.2 

.4 

.100 

.167 

.184 

NORTH  - 

SOUTH   RANDOM  TRANSECTS 

1 

2.2 

2.1 

2.4 

2.7 

3.2 

12.6 

.068 

2.5 

2.3 

.017 

.444 

.121 

2 

0 

.2 

0 

0 

0 

.2 

.105 

.1 

.1 

0 

.089 

.188 

4 

22.5 

22.0 

16.4 

23.9 

10.9 

95.7 

.065 

19.1 

18.8 

.004 

5.420 

.536 

5 

1.1 

.4 

.2 

.2 

.4 

2.3 

.030 

.5 

1.0 

.25 

.371 

.241 

8 

0 

.2 

.?. 

.2 

0 

.6 

.039 

.1 

.2 

.050 

.110 

.139 

9 

.8 

.2 

.2 

.2 

0 

1.4 

.118 

.3 

.1 

.400 

.303 

.203 

10 

0 

0 

0 

0 

0 

0 

0 

0 

.2 

.200 

0 

1.000 

13 

4.6 

6.8 

11.6 

9.7 

9.6 

42.3 

.061 

8.5 

8.9 

.018 

2.754 

.410 

14 

4.9 

3.7 

5.3 

5.2 

3.6 

22.7 

.075 

4.5 

3.9 

.092 

.826 

.166 

<  7000' 

22.5 

19.7 

26.7 

25.5 

20.0 

114.4 

.068 

22.9 

21.2 

.136 

3.163 

.285    ^ 

7-80001 

13.8 

15.5 

9.2 

13.1 

7.5 

59.1 

.057 

11.8 

13.2 

.148 

3.340 

All    £ 

>8000' 

0 

0 

0 

0 

.6 

.6 

.018 

.1 

.4 

.225 

.268 

.343 

TABLE  .4.5  CONT'D. 
EAST  -  WEST  INTERVAL  TRANSECTS 


Sample 


Veg. 

Sample 

Population 

Accuracy 

Standard 

Standard 

Zone 

A* 
.9 

B* 
.4 

C* 

D* 

E* 

Total* 

Fraction 

Mean* 

Parameter* 

Index 

Deviation 

Error 

1 

1.5 

3.1 

.5 

6.4 

.035 

1.3 

2.2 

.368 

1.105 

.429 

2 

0 

0 

.2 

0 

0 

.2 

.105 

<.l 

<.l 

0 

.089 

.188 

4 

20.9 

13.9 

14.3 

15.6 

17.9 

82.6 

.057 

16.5 

17.6 

.069 

2.904 

.310 

5 

.5 

.2 

1.5 

1.5 

1.2 

4.9 

.066 

1.0 

.9 

.011 

.597 

.262 

8 

.3 

0 

0 

0 

.4 

.7 

.046 

.1 

.2 

.050 

.195 

.228 

9 

0 

0 

0 

0 

.4 

.4 

.037 

.1 

.1 

0 

.179 

.278 

1C 

0 

.6 

.6 

0 

.1 

1.3 

.086 

.3 

.2 

.050 

.313 

.250 

13 

7.9 

7.9 

11.3 

8.3 

8.3 

43.7 

.064 

8.7 

8.3 

.019 

1.445 

.211 

14 

4.8 

5.8 

2.4 

8.3 

4.3 

25.6 

.084 

5.1 

3.6 

.625 

2.165 

.410 

<  7000' 

21.0 

19.0 

17.7 

19.0 

18.5 

95.2 

.057 

19.0 

19.7 

.249 

1.218 

.121 

7-8000' 

13.7 

11.2 

13.8 

11.2 

14.3 

64.2 

.062 

12.8 

12.2 

.030 

1.514 

.183 

>  8000' 

.3 

1.0 

.3 

.7 

0 

2.3 

.071 

.5 

.4 

.025 

.391 

.240 

EAST  - 

WEST  RANDOM  TRANSECTS 

1 

2.8 

2.6 

1.4 

.5 

1.1 

8.4 

.045 

1.7 

2.2 

.114 

.988 

.333 

2 

0 

0 

0 

0 

0 

0 

0 

0 

.1 

.1 

0 

0 

4 

25.2 

23.5 

15.8 

15.6 

21.4 

60.5 

.041 

12.1 

18.0 

1.934 

10.104 

1.272 

5 

.7 

.2 

.2 

.9 

.7 

2.7 

.036 

.5 

.9 

.178 

.320 

.191 

8 

.2 

0 

0 

0 

.? 

.4 

.026 

.1 

.2 

.050 

.109 

.170 

9 

0 

0 

0 

0 

0 

0 

0 

0 

.1 

.1 

0 

0 

10 

0 

.6 

.2 

0 

0 

.8 

.053 

.2 

.2 

0 

.261 

.276 

13 

7.9 

9.4 

7.5 

7.9 

5.6 

38.3 

.056 

7.7 

8.5 

.075 

1.361 

.214 

14 

5.9 

3.3 

2.7 

2.8 

3.0 

15.7 

.052 

3.1 

3.7 

.097 

1.853 

.455 

<  7000' 

23.3 

20.7 

16.2 

21.7 

16.1 

98.0 

.058 

19.6 

20.5 

.040 

3.283 

.322 

7-8000' 

18.0 

18.7 

10.5 

4.7 

15.9 

67.8 

.065 

13.6 

12.7 

.064 

5.905 

.693 

>  8000' 

.9 

.7 

.3 

0 

0 

1.9 

.058 

.4 

.4 

0 

.409 

.288 

*  G 

iven  in 

knr 

I  ' 

112 


presented  in  Table  4.5.  Interval  sample  designs  again  seem  to  exhibit 
the  best  results,  with  north-south  intervals  being  the  most  precise. 

Table  4.6  summarizes  data  from  Tables  4.4  and  4.5  and  ranks  both 
accuracy  and  precision  statistics  by  zone.  When  viewed  in  this  way,  it 
can  be  seen  that  no  sampling  strategy  consistently  produces  the  'best' 
results  and  that  accuracy  and  precision  rankings  do  not  mirror  each 
other.  Variation  is  minimal  and  hard  to  interpret  in  small  zonal  areas 
such  as  Veg.  2  (Table  4.6)  but  quite  distinct  in  larger  areas  such  as 
Veg.  13  (Table  4.6). 

It  is  possible  to  suggest  a  tentative  order  of  reliability  of  the 
four  sampling  designs  based  on  a  combination  of  accuracy  and  precision 
measurements  (Judge  e_t  al .  1975:118). 

This  ordering  is  based  on  the  average  of  the  accuracy  and  precision 
ranks  for  each  zone  and  these  values  themselves  averaged  for  each  sample 
design.  Table  4.7  presents  this  information  and  demonstrates  that 
north-south  interval  transects  emerge  best  followed  by  the  other  de- 
signs, all  three  of  which  are  extremely  close  to  each  other. 

Based  on  the  above  tests,  north-south  intervally  spaced  transects 
have  been  chosen.  The  specific  transects  to  be  utilized  were  generated 
by  randomly  selecting  one  of  the  563  public  sections  falling  within  the 
Overland  Study  Area,  using  the  eastern  section  line  of  this  section  as 
the  center  line  for  the  first  transect  and  intervally  spacing  (11  miles 
apart)  the  remaining  4  transects.  The  northern  starting  point  for  the 
live  transects  are  the  eastern  section  lines  of: 

Section  06,  T19N,  R95W, 
Section  24,  T20N,  R94W, 
Section  11,  T20N,  R92W, 
Section  34,  T21N,  R90W, 
Section  21,  T21N,  R88W. 

These  points  are  described  as  the  center  points  of  the  transects 
since  only  the  public  land  within  the  study  area  is  to  be  surveyed. 
Within  the  'checker  board',  therefore,  survey  crews  switched 
back-and-forth  across  this  center  line  and  sampled  only  the  1/8  mile- 
wide  strips  of  public  land  (see  Map  1,  in  pocket).  Southern  areas  of 
the  study  area  which  are  nearly  100  percent  public  land  were  surveyed 


TABLE  4.6 

RANKED  ACCURACY  AND  PRECISION  INDICES 

Actual     Prediction   Accuracy   Accuracy   Standard   Precision 
Parameter     Mean      Index      Rank     Error      Rank 


N 
N 
E 
E 

Veg.  1 

-  S  Interval 

-  S  Random 

-  W  Interval 

-  W  Random 

2.1 
2.3 
2.2 
2.2 

N 
N 

E  ■ 
E  ■ 

Veg.  2 

-  S  Interval 

-  S  Random 

-  W  Interval 

-  W  Random 

<  .1 

<  .1 

<  .1 
<.l 

N  • 
N  ■ 
E  - 
E  - 

Veg.  4 

■  S  Interval 

■  S  Random 

-  W  Interval 

■  W  Random 

17.2 
18.8 
17.6 
18.0 

N  - 
N  - 
E  - 
E  - 

Veg.  5 

■  S  Interval 

■  S  Random 

■  W  Interval 

■  W  Random 

.9 
1.0 

.9 

.9 

2.4 
2.5 
1.3 
1.7 


<  .1 

<  .1 

<.l 
0 


16.7 
19.1 
16.5 
12.1 


.043 

,017 

368 

,114 


0 
0 
0 
0 


.014 

.004 

.069 

1.934 


,544 
250 
Oil 
178 


2 

1 
4 
3 


1 
I 
1 
2 


2 
] 
3 
4 


4 
3 
1 
2 


.304 
.121 
.429 
.333 


188 

188 

188 

0 


.213 

.536 

.310 

1.272 


,475 

,241 

262 

191 


2 
1 

4 
3 


2 

? 
2 
1 


1 

3 
2 

'1 


4 

2 
3 
1 


TABLE  4.6C0NT. 
RANKED  ACCURACY  AND  PRECISION  INDICES 


Actual     Predict" 
Parameter     Mean 


N 
N 
E 
E 

Veg.  8 

-  S  Interval 

-  S  Random 

-  W  Interval 

-  W  Random 

.2 
.2 

.2 
.2 

N 

N 
E 
E 

Veg.  9 

-  S  Interval 

-  S  Random 

-  W  Interval 

-  W  Random 

.1 
.1 
.1 
.1 

N 
N 
E 
E 

Veg.  10 

-  S  Interval 

-  S  Random 

-  W  Interval 

-  W  Random 

.2 
,? 
.1 

N 

N 
E 

E 

Veg.  13 

-  S  Interval 

-  S  Random 

-  W  Interval 

-  W  Random 

8.1 
8.9 
8.3 
8.5 

.1 

.3 
.1 

0 


.1 

0 

.1 

.2 


7.9 
8.5 

8.7 
7.7 


:uracy 

Accuracy 

Standard 

Precision 

idex 

Rank 

Error 

Rank 

.050 

1 

.256 

4 

.050 

1 

.139 

1 

050 

1 

.228 

3 

050 

1 

.170 

2 

0 

1 

.195 

2 

400 

3 

.203 

3 

0 

1 

.278 

4 

1 

2 

0 

1 

050 

2 

.196 

1 

200 

3 

1.000 

4 

0 

1 

.278 

3 

0 

1 

.276 

2 

005 

1 

.426 

•\ 

018 

2 

.410 

3 

019 

3 

.211 

1 

075 

4 

.214 

2 

TABLE  4.6  CONT'D. 
RANKED  ACCURACY  AND  PRECISION  INDICES 


Actual 

Prediction 

Accuracy 

Accuracy 

Standard 

Precision 

Parameter 

Mean 

Index 

Rank 

Error 

Rank 

Veg.  14 

N  -  S  Interval 

3.5 

4.1 

.103 

3 

.285 

2 

N  -  S  Random 

3.9 

4.5 

.092 

1 

.166 

1 

E  -  W  Interval 

3.6 

5.1 

.625 

4 

.410 

3 

E  -  W  Random 

3.7 

3.1 

.097 

2 

.455 

4 

7000' 

N  -  S  Interval 

19.5 

18.7 

.033 

1 

.138 

2 

N  -  S  Random 

21.2 

22.9 

.136 

3 

.285 

3 

E  -  W  Interval 

19.7 

19.0 

.249 

<\ 

.121 

1 

E  -  W  Random 

20.5 

19.6 

.040 

2 

.322 

A 

7-8000' 

N  -  S  Interval 

12.1 

13.0 

.067 

3 

.112 

1 

N  -  S  Random 

13.2 

11.8 

.148 

A 

.422 

3 

E  -  W  Interval 

12.2 

12.8 

.030 

1 

.183 

2 

E  -  W  Random 

12.7 

13.6 

.064 

2 

.693 

4 

8000' 

N  -  S  Interval 

A 

.2 

.100 

3 

.184 

1 

N  -  S  Random 

.1 

A 

.225 

4 

.343 

A 

E  -  W  Interval 

A 

.5 

.025 

2 

.240 

2 

E  -  W  Random 

A 

A 

0 

1 

.288 

3 

Ln 


TABLE  4.7 
MEAN  RANK  EVALUATION  OF  SAMPLING  DESIGNS 


Veg 

1 

Veg 
2 

Veg 

4 

Veg 
5 

Veg 
8 

Veg 

9 

Veg 

10 

Veg 

13 

Veg 

14 

<7000' 

7-8000" 

>8000' 

Mean 
Rank 

N  -  S  Interval 
Ace.  Rank 
Prec.  Rank 
Mean  Rank 

2 

2 

2.0 

1 

2 

1.5 

2 

1 

1.5 

4 

4 
4.0 

1 

4 

2.5 

1 

2 

1.5 

2 

1 

1.5 

1 

4 

2.5 

3 

2 

2.5 

1 

2 

1.5 

3 

1 
2.0 

3 

1 
2.0 

2.08 

N  -  S  Random 
Ace.  Rank 
Prec.  Rank 
Mean  Rank 

1 

1 
1.0 

1 
2 

1.5 

1 

3 
2.0 

3 
2 

2.5 

1 

1 

1.0 

3 

3 
3.0 

3 

4 
3.5 

2 

3 

2.5 

1 

1 

1.0 

3 

3 

3.0 

4 

3 

3.5 

4 
4 
4 

2.38 

E  -  W  Interval 
Ace.  Rank 
Prec.  Rank 
Mean  Rank 

4 

1 

2 

1.5 

3 

2 
2.5 

1 

3 
2.0 

1 

3 
2.0 

1 

4 

2.5 

3 

1 

2.0 

3 

1 

2.0 

4 

3 

3.5 

4 

1 
2.5 

1 

2 
1.5 

2 

2 

2.33 

E  -  W  Random 
Ace.  Rank 
Prec.  Rank 
Mean  Rank 

3 
3 

3 

2 

1 
1.5 

4 
4 
4 

2 

1 

1.5 

1 

2 
1.5 

?. 

1 

1.5 

1 

2 

1.5 

4 

2 

3.0 

2 

4 
3.0 

7. 

4 

3.0 

2 

4 
3.0 

1 

3 

2.0 

2.38 

Ol 
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using  a  straight  1/8  mile  wide  transect.  As  proposed,  the  design  takes 
into  account  township  offsets  present  within  the  study  area  and 
transects  were  realigned  to  the  proper  section  line  at  each  one  of  these 
offsets. 

Two  types  of  potential  bias  in  the  proposed  transect  sample  design 
have  already  been  perceived  and  were  considered  in  the  field  work  of 
Stage  1.  The  first  of  these  is  the  rectangular  shape  (1/8  and  1/2  mile) 
of  the  sampling  units.  Read  (1975:53)  has  suggested  that  square 
quadrats  may  be  less  error  prone  than  are  rectangular  quadrats  for  the 
same  surfaces  in  terms  of  deciding  in  which  quadrat  a  site  belongs.  The 
second  type  of  potential  bias  relates  to  placing  all  transects  on 
section  lines.  Fence  construction  and  plot  surveys  may  have  destroyed 
or  altered  sites  along  these  section  lines  to  a  greater  extent  than  they 
have  in  other  portions  of  the  study  area. 

In  Stage  1  sampling,  an  attempt  was  made  to  recognize  these  biases, 
if  they  do  exist.  Sampling  quadrats  1/2  mile  by  1/2  mile  in  size  will 
be  systematically  spaced  throughout  the  study  area.  The  sampling 
quadrats  are  intervally  spaced  throughout  all  public  land  in  the  study 
area  and  the  1/4  section  to  be  sampled  is  randomly  chosen  from  the  4 
possible  within  the  section. 

Stage  II 

Stage  II  of  the  sampling  design  was  a  stratified  block  survey.  The 
main  purpose  of  this  stage  of  the  survey  was  to  provide  information  as 
to  the  spatial  relationships  between  and  among  sites  and  to  provide  more 
accurate  estimates  of  site  densities. 

Blocks  were  at  least  one  square  mile.  Location  of  the  blocks  were 
chosen  in  a  probablistic  manner  within  the  environmental  strata  defined 
in  the  Stage  I  survey  (see  Map  1,  in  pocket).  Recording  procedures 
were,  of  course,  kept  constant  to  Stage  I  procedures. 

Stage  III 

Stage  III  of  the  Overland  Sampling  Design  were  a  judgemental 
quadrat  sample.  The  primary  focus  of  this  final  stage  was  to  provide 
information  about  historic  sites,  particularly  stage  stations  along 
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the  Overland  Trail.  Judgemental  samples  will  also  be  used  to  describe 
and  define  any  rare  prehistoric  site  occurrences  and  their  environmental 
setting. 

Forty  acre  quadrats  were  used  as  the  basic  sample  unit.  However 
these  were  not  necessarily  arranged  in  blocks  or  quadrats.  The  number 
of  quadrats  in  a  given  location  and  the  shape  of  the  area  to  be  surveyed 
was  chosen  on  pure  judgemental  criteria. 

Field  Data  Collection  Strategies 

After  the  initial  selection  of  the  sample  units,  all  units  were 
surveyed  on  foot  with  a  crew  of  four  people.  Crew  members  were  spaced 
approximately  30  m  apart  and  walked  parallel  lines  until  the  entire  unit 
had  been  covered.  Field  personnel  walked  in  a  zig-zag  pattern  along 
these  lines  to  maximize  ground  coverage.  Sites  were  recorded  using  the 
following  guidelines.  For  the  purposes  of  this  project,  a  site  was 
defined  as  any  spatially  definable  feature  or  concentration  of  cultural 
features  or  any  spatial  concentration  of  culturally  modified  materials. 
In  the  case  of  multiple  components  or  activity  areas  at  the  same 
location,  only  one  site  number  was  assigned.  Using  this  definition,  any 
concentration  of  chipped  stone  materials,  modified  bone,  fire-cracked 
rock,  etc.  was  considered  a  site.  Isolated  features,  such  as  a 
firehearth  or  stone  circle,  were  also  treated  as  sites.  Isolated 
artifacts,  however,  were  not  considered  as  sites,  and  were  not  assigned 
site  numbers.  The  location  of  isolated  artifacts  were  marked  on  field 
maps,  and,  in  some  cases,  they  were  collected  for  laboratory  analysis. 

A  wide  variety  of  cultural  and  environmental  data  were  recorded  for 
each  site.   Environmental  variables  recorded  include: 

1)   The  ecological  stratum  which  the  site  occurs  in.   This 

was  recorded  based  on  the  vegetative  map  available  for 
the  study  area  (Department  of  Interior  1978);  the 
ecosystem  categories  proposed  by  Knight  e_t  al.  (1976); 
and  on  a  field-formulated  system  based  on  data  observed 
in  the  first  stage  of  the  study  and  with  the  help  of  the 
consultant  geologist  and  consultant  vegetative  ecologist. 
Observational  data  included  information  on  altitude, 
water,  vegetation  (several  levels),  land  form  and  soils 
(several  levels).   These  data  were  combined  to  formulate 
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2) 


the    'vegetative-physiographic    regional    "ecozone" 
stratification '  of  the  type  proposed  by  Reher  (1978:26). 

Analysis  at  the  site  setting  level  (adapted  from  Reher 
1978:26).  This  was  concerned  with  a  detailed 
consideration  of  site  setting  (1-3  mile  radius)  plant 
associations.  Following  Reher,  an  attempt  was  made  to 
evaluate  site  settings  in  terms  of  line-of-sight 
transects  (4)  from  site  center;  number  of  plant  associ- 
ations in  the  site  settings,  computation  of  diversity 
indices  following  Reher  and  Witter  (1977),  identification 
of  observable  edible  resources,  and  determination  of 
setting  productivity  in  terms  of  ground  cover  and  density 
classes  to  evaluate  settings  in  terms  of  big-game  forage. 
Analysis  of  site  setting  also  involved  description  and 
codification  of  the  topographic  setting  of  the  site  (1-3 
mile  radius)  in  terms  of  slope,  drainage  patterns,  other 
water  sources  and  landform  changes.  Due  to  the  presence 
of  nonintegrated  drainage  systems  in  the  study  area, 
traditional  drainage  rank  recording  procedures  was 
modified.  A  system  for  ranking  lakes  and  playas  within 
the  study  area  also  developed  with  the  help  of  the 
consultant  geologist. 

The  environmental  variables  listed  above  differ  somewhat  from  the 
approach  taken  by  Metcalf  (1977)  for  a  sampling  survey  which  included 
several  small  areas  within  the  Overland  Study  Area.  A  greater  attempt 
was  made  during  this  study  to  describe  associational  data.  No  attempt 
will  be  made  at  weighing  types  of  topographic  characteristics,  wood 
sources,  or  water  sources  (Metcalf  1977:55).  The  approach  described 
here  is  believed  to  be  less  subjective  (although  not  entirely 
objective),  and  is  likely  to  lead  to  more  concise  statements  regarding 
cultural-environmental  associations . 

Regarding  cultural  data  to  be  recorded,  all  sites  were  sketch 
mapped,  showing  the  topographic  setting  and  the  extent  of  the  site. 
More  detailed  maps  marking  the  location  of  features,  artifact  concen- 
trations, if  necessary  individual  artifacts,  and  sampling  units  were 
also  made  for  each  site.  Other  variables  recorded  included  site  size, 
artifact  density,  state  of  preservation  of  the  site  etc. 

The  ultimate  goal  of  artifact  collection  strategies  for  sites 
recorded  on  the  Overland  Planning  Unit  was  to  provide  as  representative 
and  reliable  a  sample  of  the  total  variety  and  range  of  artifacts  as 


120 


possible.  After  the  extent  of  the  surface  scatter  of  cultural  remains 
was  established,  at  least  for  randomly  oriented  transects  from  the 
defined  center  of  the  site  to  the  boundary  was  walked  in  order  to 
estimate  the  number  and  density  of  culturally  modified  items  remaining 
on  the  surface.  Data  collection  strategies  were  formulated  largely  on 
the  basis  of  these  estimates  of  site  size  and  density. 

For  extremely  small,  low  density  sites  with  fewer  than  50  cultural- 
ly modified  items  remaining  on  the  surface,  a  complete  surface  col- 
lection was  made.  For  larger,  widely  dispersed  sites,  site  specific 
sampling  procedures  were  used.  Whenever  feasible,  a  10  by  10  m  unit 
were  used  as  the  standard  sized  sampling  unit.  The  location  of  these 
units  within  a  site  was  chosen  in  a  random  systematic  fashion  so  as  to 
provide  as  even  as  possible  coverage  across  the  site  area.  For  most 
sites,  a  sample  fraction  of  10%  of  the  site  area  was  attained.  For 
extremely  large  sites,  where  a  10%  sample  fraction  would  exceed  time  and 
monetary  constraints  of  the  project  and  personnel,  smaller  sampling 
fraction  were  used. 

A  10  by  10  m  sampling  unit  was  not  appropriate  for  collecting  all 
sites.  For  these  moderately  sized,  moderately  dense  sites,  smaller 
sample  units  were  chosen.  Their  location  was  chosen  in  a  similar  manner 
to  that  discussed  above.  A  10%  sample  fraction  of  the  site  area  was 
used. 

All  culturally  modified  objects  located  within  a  sampling  unit  were 
collected  as  a  unit.  It  proved  necessary  to  do  some  judgemental 
sampling,  such  as  in  the  vicinity  of  specific  features  and  within 
artifact  concentration.  Finally,  unique  artifacts  were  not  left  on  a 
site  if  they  did  not  lie  within  a  sampling  unit;  they  were  collected 
separately. 

Laboratory  Analysis 

After  site  recording  and  collection,  artif actual  materials  were 
washed,  catalogued,  and  analyzed  according  to  the  following  guidelines. 
Initial  analyses  were  conducted  in  the  field  laboratory;  analyses  were 
completed  at  the  facilities  of  the  Office  of  the  Wyoming  State 
Archeologist.  All  artif actual  materials  are  now  curated  at  the 
Department  of  Anthropology,  University  of  Wyoming,  Laramie. 
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Chipped  stone  materials  were  sorted  into  utilized  (tools)  and 
debitage  categories.  A  simplistic  tool  typology  using  broad  categories 
was  defined  in  order  to  avoid  confusion  of  functional  and  morphological 
variation.  Only  seven  tool  types  were  defined  (projectile  point, 
biface,  scraper,  retouched  flake,  utilized  flake,  core,  and  other). 
Projectile  points  were  defined  as  bifacially  worked  implements  with  a 
pointed  distal  end  and  basal  modification  (Chapman  1977:413).  Bifaces 
were  defined  as  bifacially  flaked  implements  with  a  fairly  thin,  sinuous 
working  edge,  generally  used  as  a  knife  or  for  cutting.  Bifacial 
preforms  are  also  included  in  this  category.  Scrapers  are  generally  a 
unifacially  flaked  implement  with  a  steep,  convex  working  edge;  the  use 
edge  generally  exhibits  distinctive  step  fracturing  use  wear.  Retouched 
flakes  include  items  on  which  an  edge(s)  has  been  intentionally  flaked 
to  a  desired  form  and  subsequently  used.  Utilized  flakes  exhibit  edge 
modification  due  only  to  use.  Cores  were  defined  as  any  nucleus  of  raw 
material  from  which  flakes  have  been  detached.  The  other  category 
includes  such  items  as  spokeshaves,  gravers,  and  drills,  etc.  These 
generally  occurred  in  extremely  low  frequencies. 

Ground  stone  tools  were  defined  as  pecked  or  ground  implements 
presumably  used  for  plant  processing  and  food  grinding.  Both  manos  (the 
hand  stone)  and  metates  (the  grinding  slab)  were  sorted. 

Chipped  stone  debitage  was  sorted  into  primary,  secondary,  and 
tertiary  categories  in  order  to  monitor  stages  of  core  reduction  and 
tool  manufacture.  Primary  flakes  were  defined  as  items  having  between 
100%  and  75%  contex  on  the  dorsal  surface.  Secondary  flakes  exhibit 
between  75%  and  25%  cortex  and  one  or  two  dorsal  flake  scars.  Tertiary 
flakes  have  less  than  25%  cortex  and  three  or  more  dorsal  scars. 

Debitage  was  also  size-graded  into  the  following  categories:  Grade 
1  -  greater  than  2";  Grade  2-1";  Grade  3  -  1/2";  Grade  4  -  1/4";  Grade 
5  -  1/8".  Size  grades  were  determined  by  passing  materials  through 
graded  screens;  the  particular  grade  was  assigned  by  the  smallest  screen 
through  which  the  material  would  not  pass.  Size  grading  was  done  as  an 
alternative  measure  of  stages  of  core  reduction. 

Chipped  stone  materials  were  also  classified  according  to  several 
broad  raw  material  categories.   Oolitic  materials  were  the  most  common. 
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These  occur  within  the  study  area  in  the  Green  River  formation.  This 
category  has  subsequently  been  refined  to  include  oolitic,  bioclastic, 
and  algalitic  cherts  (Michaelsen  1983).  Quartzites  were  medium  to 
coarse  grained  materials,  with  a  sugary  appearance.  These  occur  in 
cobble  terraces  or  lag  gravels  throughout  the  study  area.  Cherts 
included  miscellaneous  siliceous  cryptocrystalline  materials  of  which 
the  specific  sources  were  unknown.  Petrified  wood  occurs  locally  and  is 
a  brown  siliceous  material.  Porcelanite  is  a  baked  siltstone  or  coal 
burn  origin.  Finally,  a  miscellaneous  (probably  non-local)  category  was 
defined. 

Counts  of  the  various  artifact  classes  were  input  into  data  files 
in  the  University  of  Wyoming  Cyber  730  &  760  computing  system.  Several 
environmental  variables  (topography,  hydrology,  vegetation  diversity, 
number  of  edible  plants)  were  also  included.  These  variables  are 
defined  in  a  subsequent  chapter.  This  information  was  used  as  the  raw 
data  for  subsequent  statistical  analysis  which  was  accomplished  using 
the  Statistical  Package  for  the  Social  Sciences  (Nie  et  al.  1975). 
Specific  statistical  tests  are  discussed  in  subsequent  sections. 

Conclusions 

The  data  collection  strategies  outlined  above  provide  for  the 
collection  of  controlled  samples  of  artifactual  remains  from  site 
surfaces.  These  strategies  and  procedures  also  are  designed  to  enhance 
the  amount  of  information  pertaining  to  intrasite  variation  at  a  minimum 
expense.  Implementation  of  these  strategies  should  allow  for  the 
effective  delimitation  of  temporal  components  and  functionally  distinct 
activity  areas  within  sites.  In  conjunction  with  the  regional  sampling 
strategy  outlined  above,  these  procedures  should  document  the  possible 
range  of  activities  and  site  types  within  the  Overland  Planning  Units. 
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CLASS  I  SYNTHESIS  OF  PREVIOUSLY  RECORDED  SURVEYS 
AND  SITES  ON  THE  OVERLAND  PLANNING  UNIT 

By 
Thomas  K.  Larson 

Introduction 

Of  the  approximately  681,000  acres  included  within  the  Overland 
Planning  Unit,  it  is  estimated  that  a  total  of  41,848  acres  have  been 
surveyed  for  cultural  resources.  This  total  previously  inventoried  area 
was  estimated  from:  1)  the  actual  acreage  of  block  surveys  (39,790 
acres);  2)  an  estimated  average  of  10  acres  for  each  drill  pad  (830 
acres),  and;  3)  an  average  45  foot  width  for  pipelines,  railroads,  and 
access  roads  (1,228  acres).  These  last  two  figures  are  estimates  but, 
if  anything,  they  are  probably  somewhat  conservative.  Well  surveys 
have,  in  the  past  (pre-1978)  ,  included  only  the  well  pad  itself.  The 
high  site  density  and  percentage  of  wells  at  locations  where  sites  have 
been  found,  however,  have  resulted  in  much  larger  areas  being  examined 
on  many  wells.  It  is  not  uncommon  for  the  surveyor  to  examine  30  to  40 
acres  as  a  result  of  finding  a  site  on  a  well  pad.  It  is  also  customary 
for  the  surveyors  to  look  over  nearby  areas  which  appear  to  have  a  high 
site  potential.  Thus,  a  figure  of  10  acres  is  not  unreasonable  for  such 
surveys.  The  same  fact  holds  true  for  pipelines,  railroads,  and  access 
roads.  The  figure  here  is  also  a  rough  estimate  based  on  the  various 
right-of-way  requirements  of  the  surveys.  Pipeline  rights-of-way  vary 
from  50-75  feet,  railroads  require  100  feet  or  more,  but  an  access  road 
for  an  oil  well  often  will  only  be  a  few  feet  either  side  of  an  existing 
road  and  50  feet  at  the  maximum.  A  figure  of  45  feet  appears  reason- 
able, if  perhaps  a  bit  conservative,  for  the  average  of  these  linear 
surveys. 

An  arbitrary  cut-off  date  of  December  1,  1978,  was  chosen  for  the 
above  computation.  All  surveys  on  the  record  of  the  Wyoming  State 
Historic  Preservation  Office  and  Rawlins  District  BLM  Office  at  that 
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time  were  included.   Additional  work  conducted  or  recorded  after  that 
date  is  not  included  in  the  total  acreage  figure. 

On  the  accompanying  overlay  maps  only  large  block  surveys  have  been 
coded  as  to  company  or  survey  agency.  Other  energy  development  compa- 
nies for  which  smaller  surveys  have  been  conducted  are:  Cities  Service 
Pipeline,  Union  Pacific  Railroad,  Panhandle  Eastern  Pipeline,  Mountain 
Bell,  Amoco,  Colorado  Interstate  Gas,  Northwest  Pipeline,  Western  Oil 
Transportation,  Marathon  Oil,  Michigan-Wisconsin  Pipeline,  and  Western 
Transmission  Corporation. 

Site  Summary 

A  total  of  299  sites  have  been  previously  recorded  within  the 
Overland  Area  (Table  5.1).  Over  75%  of  these  sites  are  open  camps, 
evidenced  by  lithic  scatters  and/or  hearths.  Stone  circle  sites  are  the 
next  largest  category,  making  up  about  10%  of  the  recorded  sites.  Other 
types  included  rock  shelters,  quarries,  rock  art  sites,  prehistoric 
cairns,  caches  and  kill  sites.  A  few  sites  contain  features  charac- 
teristic of  two  or  more  categories  (e.g.  48CR161-rock  shelter  and  stone 
circle),  but  are  considered  only  as  a  single  site.  Further  explanation 
of  the  site  type  categories  will  be  found  in  the  following  section. 

There  is  evidence  for  occupation  of  the  area  from  the  Paleoindian 
period  onward  but  the  highest  percentage  of  sites  for  which  there  is 
chronological  evidence  have  material  indicating  Late  Archaic  or  Late 
Prehistoric  occupation.  This  is  based  primarily  on  diagnostic  artifacts 
reported  from  the  sites. 

Block  Survey  Descriptions 

The  following  are  brief  descriptions  of  the  block  surveys  which 
have  been  accomplished  on  the  Overland  Unit.  These  projects  were  funded 
by  both  private  companies  and  the  federal  government  and  all  are  related 
to  possible  or  proposed  coal  developments.  These  surveys  cover  approxi- 
mately 72,900  total  acres,  of  which  about  39,800  acres  are  within  the 
Overland  Planning  Unit  boundary. 

Within  the  Overland  Planning  Unit,  119  sites  were  located  on  these 
block  surveys.  Seventy-five  (63%)  of  these  did  not  hold  temporally 
diagnostic  materials.   Twenty-one  sites  yielded  material  indicative  of 
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Table  5.1:   Key 

Periods 

9  -  Prehistoric  Unknown 

0  -  Historic  Unknown 

1  -  Paleo-Indian 

2  -  Early  Archaic 

3  -  Middle  Archaic 

4  -  Late  Archaic 

5  -  Late  Prehistoric 

6  -  Early  Historic   -   Pre  1850 

7  -  Middle  Historic  -   1850-1900 

8  -  Late  Historic    -    1900-Present 
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Site 


Legal 
Location 
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•H 

•-; 

CU 
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crt 

■H 
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a 

CO 
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•H 
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cfl 

i-i 

01 

•H 

■-: 

•H 

Ph 
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Pi 

US 

co 

Pi 

O" 

U 

H 

33 

S 

P3 

PS 

National 
Register 
Status 


48CR50 

T16N,    R91W 

9 

X 

■ 

tot   Eligible 

i8CR45 

T16N,    R91W 

9 

X 

tot  Eligible 

48CR44 

T16N,    R91W 

9 

X 

tot  Eligible 

i8CR454 

T16N,    R91W 

9 

X 

tot   Eligible 

i8CR91f 

T16N,    R92W 

9 

X 

Jn known 

i8CR926 

T16N,    R92W 

9 

X 

Unknown 

+8CR912 

T16N,    R92W 

9 

X 

Unknown 

CR913 

T16N,    R92W 

9 

X 

Unknown 

CR914 

T16N,    R92W 

9 

X 

Unknown 

CR665 

I16N,    R92W 

9 

X 

tot  Eligible 

SW1156 

T16N,    R94W 

9 

X 

Not   Eligible 

SW1153 
i 

T16N,    R94W 

4 

X 

Unknown 

SW1154 

I16N,    R94W 

9 

X 

Not   Eligible 

SW1152 

T16N,    R94W 

9 

X 

Not   Eligible 

SW1045 

T16N,    R94W 

9 

X 

Unknown 

SW1157 

T16N,    R94W 

9 

X 

Not   Eligible 

SW1038 

E16N,    R94W 

9 

X 

tot   Eligible 

SW1068 

E16N,    R94W 

\ 

9 

X 

Unknown 

SW1039 

C16N,    R94W 

1     9 

X 

tot   Eligible 
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Site  # 
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M 

h 

M 

•H 
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OJ 
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^H 

C) 

a 

en 

•H 

CtJ 
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C 
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CO 

QJ 

a. 
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•H 

4J 
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cd 
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•H 

•H 

•H 

Ph 

c 

« 
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w 
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c 

u 

H 

5C 

s 

h* 

»rj 

National 
Register 
Status 


48CR903 

T17N,  R90W 

9 

X 

I 

1 

1 

Unkown 

CR467 

T17N,  R91W 

7 

X 

Nominated 

CR838 

T17N,  R92W 

9 

X 

Unknown 

CR839 

T17N,  R92W 

9 

X 

Unknown 

CR931 

T17N,  R93W 

9 

X 

Unknown 

CR675 

T17N,  R93W 

9 

X 

Unknown 

CR714 

T17N,  R93W 

2 

X 

Unknown 

CR715 

T17N,  R93W 

9 

X 

Unknown 

CR710 

T17N,  R93W 

9 

X 

X 

Not  Eligible 

CR431 

T17N,  R93W 

7 

X 

Enrolled 

CR654 

T17N,  R93W 

9 

X 

X 

Not  Elig. 

CR712 

T17N,  R93W 

9 

X  | 

X 

Not  Elig. 

CR721 

T17N,  R93W 

9 

X 

Unknown 

CR662 

T17N,  R93W 

9 

X 

1 

Not  Elig. 

CR711 

T17N,  R93W 

9 

8 

X 

1 

Unknown 

SW1096 

T17N,  R94W 

9 

X 

Unknown 

SW1097 

T17N,  R94W 

9 

X 

Unknown 

SW1001 

T17N,  R94W 

9 

X 

Not  Elig. 

SW1002 

T17N,  R94W. 

9 

X 

Unknown 

SW884 

T17N,  R94W 

9 

X 

Unknown    — 

SW1000 

T17N,  R94W 
\ 

3 

X 

Unknown 
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•H 

•rl 

a) 

4-> 

4J 
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OJ 

a 

i-H 
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tfl 

■-; 

Rj 

X! 

c 
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en 

Location 

1 1 

a 
P-i 

o 

0 

•H 

4J 

CO 

0 

3 

03 

u 

03 

pel 

•H 

■- 

•H 

33 

National 
Register 
Status 


48SW1094 

T17N,  R94W 

9 

X 

Unknown 

SW1095 

T17N,  R94W 

9 

X 

Not  Eilg. 

SW1003 

T17N,  R94W 

9 

X 

1 

Not  Elig. 

SW1004 

T17N,  R94W 

9 

X 

Not  Elig. 

SW636 

T17N,  R94W 

9 

X 

X 

Not  Elig. 

SW771 

T17N,  R94W 

7 

X 

Enrolled 

SW119 

T17N,  R94W 

5 

X 

Unknown 

SW66 

T17N,  R94W 

9 

X 

I 
1 

Not  Elig. 

SW635 

T17N,  R94W 

9 

X 

Not  Elig. 

SW65 

T17N,  R94W 

9 

X 

X 

Not  Elig. 

SW931 

T17N,  R94W 

3 

X 

X 

Not  Elig. 

SW1019 

T17N,  R95W 

9 

X 

X 

Unknown 

CR904 

T18N,  R90W 

9 

X 

Not  Elig. 

CR854 

T18N,  R90W 

j 

9 

X 

Unknown 

CR857 

ri8N,  R90W 

8 

X 

Unknown 

CR848 

H8N,  R90W 

5 

X 

Unknown 

CR850 

rl8N,  R90W 

9 

X 

Unknown 

CR851 

T18N,  R90W 

9 

X 

Unknown 

CR852 

T18N,  R90W 

5 

X 

Unknown 

CR853 

rl8N,  R90W 

9 

X 

Unknown.! 

CR858 

F18N,  R90W 

1 

i 

9 

X 

1 

1 

Unknown 
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Legal 
Site  #   Location 
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•H 
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Ui 

CO 
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u 
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Hi 
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SB 

National 
Register 
Status 


48CR859 

rl8N,  R90W 

9 

X 

■ -r 

Not  Elig. 

48CR905 

I18N.  R90W 

9 

X 

Not  Elig. 

CR8 

T18N,  R90W 

9 

A 

- 

Unknown 

CR61 

T18N,  R90W 

4 

1  ■ 

Unknown 

CR855 

T18N,  R90W 

8 
7 

X 

Unknown 

CR856 

T18N,  R90W 

9 

X 

Unknown 

CR907 

T18N,  R91W 

9 

X 

Unknown 

CR737 

T18N,  R91W 

9 

X 

Unknown 

CR10 

T18N,  R91W 

9 

X 

Not  Elig. 

CRI  9 

T18N,  R91W 

9 

X 

Not  Elig. 

CR7 

T18N,  R91W 

9 

X 

Not  Elig. 

CR11 

T18N,  R91W 

9 

X 

Unknown 

CR43 

T18N,  R91W 

9 

X 

Unknown 

CR49 

T18NS  R91W 

9 

X 

Not  Elig. 

CR47 

I18N,  R91W 

9 

8 

X 

X 

Unknown 

CR62 

I18N,  R91W 

9 

X 

Not  Elig. 

CR182 

T18N,  R91W 

1 

X 

Potential 

CR920 

T18N,  R91W 

3 

4 
5 

X 

X 

Unknown 

CR59 

T18N,  R91W 

4 

X 

Unknown 

CR822 

H8N,  R92W 

9 

X 

Unknown 

I 

1 

' 
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o> 


0) 


Legal 
Site  //   Location 
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l-i 
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■H 
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1= 

J-i 
05 

Register 

$     t    $    £     ~     S     Status 


48CR322 

T18N,  R92W 

4 

X 

1  x 

Unknown 

CR800  IT18N,  R92W 

9 

X 

Unknown 

CR618 

T18N,  R92W 

9 

X 

1 

Unknown 

CR9 

T18N,  R92W 

3 

X 

Not  Elig. 

CR821 

T18N,  R93W 

9 

X 

Unknown 

CR942 

T18N,  R93W 

9 

X 

Unknown 

CR827 

T18N,  R93W 

9 

X 

Unknown 

CR830 

T18N,  R93W 

9 

X 

Unknown 

CR823 

T18N,  R93W 

9 

X 

Not  Elig. 

CR831 

T18N,  R93W 

9 

X 

Unknown 

CR834 

T18N,  R93W 

9 

X 

Unknown 

SW1180 

T18N,  R94W 

9 

X 

1 

i 

Not  Elig. 

SW1181 

T18N,  R94W 

9 

X 

Not  Elig. 

SW1182 

T18N,  R94W 

9 

X 

Not  Elig. 

SW923 

T18N,  R94W 

9 

X 

Unknown 

SW1183 

T18N,  R94W 

9 

X 

Not  Elig. 

SW882 

T18N,  R94W 

9 

X 

Unknown 

SW1092 

T18N,  R94W 

9 

X 

Unknown 

SW1093 

T18N,  R94W 

9 

X 

Unknown 

SW895 

T18N,  R94W 

9 

X 

Not  Elig.  - 

SW901 

T18N,  R94W 

9 

X 

Unknown 
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Legal 
Site  #   Location 
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National 
Register 
Status 


48SW954 

T18N,    R94W 

9 

X 

! 

1 

Unknown 

SW900 

T18N,    R94W 

9 

X 

Unknown 

NONE 

T18N,    R95W 

1 

SW1007 

T18N,    R96W 

9 

X 

Unknown 

SW874 

T18N,    R96W 

9 

X 

Not   Elig. 

SW919 

T18N,    R96W 

9 

X 

Unknown 

48CR60    ' 

T19N,    R88W 

9 

X 

Not   Elig. 

CR927 

T19N,    R89W 

9 

X 

Unknown 

CR608 

T19N,    R89W 

9 

X 

Not   Elig. 

CR860 

T19N,    R89W 

3 

4 
5 

X 

Not   Elig. 

CR189 

T19N,    R90W 

9 

X 

X 

Unknown 

CR921 

T19N,    R90W 

9 

X 

! 

Unknown 

CR861 

T19N,    R90W 

9 

X 

Not   Elig. 

CR6 

T19N,    R90W 

2 

X 

Unknown 

CR187 

T19N,    R90W 

9 

X 

X 

Unknown 

CR699 

T19N,    R90W 

9 

X 

Not   Elig. 

CR922 

T19N,    R90W 

4 
5 

X 

X 

Unknown 

CR923 

T19N,    R90W 

9 

X 

Unknown 

CR739 

T19N,    R91W 

9 

X 

Not   Elig. 

CR941 

T19N,    R91W 

9 

X 

Unknown 
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Legal 
Site  it        Location 
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33 

~ 

National 
Register 
Status 


48CR940 

T19N,  R91W 

5 

x 

1 

1 
1 

Unknown 

CR939 

T19N,  R91W 

9 

X 

Unknown 

CR938 

T19N,  R91W 

9 

X 

j 

Unknown 

CR142 

T19N,  R91W 

9 

X 

\ 

! 

i 

Not  Elig. 

CR78 

T19N,  R91W 

9 

X 

Not  Elig. 

CR436 

T19N,  R91W 

9 

X 

Unknown 

CR437 

T19N,  R91W 

9 

X 

Unknown 

CR439 

T19N,  R91W 

9 

X 

1 
1 

1 

Unknown 

CR438 

T19N,  R91W 

9 

X 

Unknown 

CR326 

T19N,  R91W 

5 

X 

Unknown 

CR738 

T19N,  R91W 

9 

X 

i 

Unknown 

CR177 

I19N,  R92W 

9 

X 

1 

I 

Not  Elig. 

CR148 

T19N,  R92W 

9 

X 

1 

Not  Elig. 

CR145 

H9N,  R92W 

9 

X 

Not  Elig. 

CR149 

H9N,  R92W 

5 

X 

Not  Elig. 

CR159 

T19N,  R92W 

5 

X 

Unknown 

CR150 

E19N,  R92W 

4,; 

X 

Not  Elig. 

CR154 

rl9N,  R92W 

9 

X 

Not  Elig. 

CR153 

T19N,  R92W 

5 

X 

Eligible 

CR152 

T19N,  R92W 

3 

X 

Not  Elig.   _ 

CR151 

T19N,  R92W 

9 

X 

Not  Elig. 
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Site 
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Location 


T3UC0W  <;  >,    -^       en        cd 

O  0)  U        0       H        J-i 

•H        C-rM-rH       £  ^  M       M-H-H       <D       4J       W       Rpaister 

OJ        CL.O-H4J  O  3n3M        crj      -H-H-H        ^fafnq 


S      X     X 


48CR164  ' 

rl9N,  R92W 

"'  ■  '  I  - 

9 

X 

— r 

1 

1 

1 

Not  Elig. 

CR165 

H9N,  R92W 

9 

X 

Unknown 

CR169 

I19N,  R92W 

9 

X 

Not  Elig. 

CR168 

T19N,  R92W 

9 

X 

Not  Elig. 

CR167 

T19N,  R92W 

9 

X 

,  ... 

Not  Elig. 

CR166 

T19N,  R92W 

9 

X 

: 

Not  Elig. 

CR146 

T19N,  R92W 

9 

X 

Not  Elig. 

CR143 

T19N,  R92W 

5 

X 

Not  Elig. 

CR176 

T19N,  R92W 

2 

x 

Not  Elig. 

CR180 

T19N,  R92W 

9 

X 

Not  Elig. 

CR147 

T19N,  R92W 

9 

X 

Unknown 

CR170 

T19N,  R92W 

9 

X 

Not  Elig. 

CR174 

T19N,  R92W 

2 

X 

Not  Elig. 

CR172 

T19N,  R92W 

3 

x  1 

Not  Elig. 

CR171 

T19N,  R92W 

9 

x| 

Not  Elig. 

CR163 

T19N,  R92W 

9 

X 

Not  Elig. 

CR141 

T19N,  R92W 

9 

X 

Unknown 

CR162 

T19N,  R92W 

9 

X 

Unknown 

CR161 

T19N,  R92W 

9 

X 

X 

X 



Not  Elig. 

CR140 

T19N,  R92W 

9 

X 

Not  Elig.  - 

CR144  JT19N,  R92W 

- 

5 

X 



1 

- 

Eligible 
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0)  H  J)               ^: 

a.  .  rH      u  m  a            o 

£        (U       .u  -H  -U                 n3                "H 

nj      J3       -r4  O  M                U                 « 

-aooow  <j       >•,-■-  to       n) 

o  oj  u      £  <-*      *->             co 

■H.     e  .-.W  -h  (3  ^     u     u  -h     -H     a>     +J     «     Register 

aj      a     o     -h  +j  o      3     «  m     ,2    H     h     -h      status 


M      ^      National 


48CR79   : 

rl9N,  R92W 

9 

X 

1 

Not  Elig. 

CR175  r 

C19N,  R92W 

9 

X 

Not  Elig. 

CR173   ' 

rl9N,  R92W 

5 

X 

1 

Eligible 

CR76 

E19N,  R92W 

9 

X 

-' 

Not  Elig. 

CR77 

ri9N,  R92W 

9 

X 

Not  Elig. 

CR726 

H9N,  R93W 

9 

X 

Not  Elig. 

CR837 

T19N,  R93W 

9 

X 

Unknown 

CR828 

T19N,  R93W 

9 

X 

1 

I 

Unknown 

CR820 

T19N,  R93W 

9 

X 

Unknown 

CR819 

T19N,  R93W 

3 

X 

Unknown 

CR829 

T19N,  R93W 

9 

X 

1 

Not  Elig. 

CR768 

T19N,  R93W 

9 

X 

Unknown 

CR818 

T19N,  R93W 

9 

X 

,.  . 

Unknown 

CR930 

T19N,  R93W 

0 

X 

Unknown 

CR727 

T19N,  R93W 

9 

X 

' 

Not  Elig. 

CR840 

T19N,  R92W 

9 

X 

Not  Elig. 

CR841 

T19N,  R93W 

9 

X 

Not  Elig. 

CR842 

T19N,  R93W 

0, 

9  X 

[ 

X 

Unknown 

SW1148 

T19N,  R94W 

9 

X 

Not  Elig. 

SW1169 

H9N,  R94W 

|9 

X 

Not  Elig.  - 

SW1179 

T19N,  R94W 

9 

X 



i 
1 

I 

Not  Elig. 
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Legal 
Site  //   Location 


u 

0 

U 
■U 

4-)  y  rG  c 

O.     >H        <D  M  O  O 

g        OJ       4J  -H  u  nj  -H 

S    .JS      -rl  O  (J  U  J-> 

xiucow  <  t*,    ^  en       oj 

O  0)  S-lC^HAJ  OO 

•h      fl  .:j>j -h     c     M     u     m     -tj     -H     a;     u     «     Register 
qj      cu     o      •H      J->      o      3      tr)      M      cfl     m-i     -H     -H      Status 


&  u 

B  w 

o  a 

u  u 

•H  'H 

M  u     National 


48SW1178  1 

:19N,  R94W 

9 

X 

-  1 
....  I 

Not  Elig. 

SW1085  : 

C19N,  R94W 

4 

X 

Not  Elig. 

SW1086  r 

[19N,  R94W 

9 

X 

Not  Elig. 

SW1087  ' 

E19N,  R94W 

9 

X 

Unknown 

SW790 

ri9N,  R95W 

9 

X 

Unknown 

SW792 

rl9N,  R95W 

4 

x 

Unknown 

SW792 

T19N,  R95W 

4 

X 

i 

Unknown 

SW800 

T19N,  R95W 

9 

X 

Unknown 

SW983 

T19N,  R96W 

9 

1 

X 

Unknown 

SW816 

T19N,  R96W 

9 

X 

1 

Not  Elig. 

48CR34 

T20N,  R88W 

9 

X 

Not  Elig. 

CR333 

T20N,  R88W 

9 

X 

■ 

Unknown 

CR862 

T20N,  R89W 

9 

X 

Unknown 

CR863 

T20N,  R89 

4 

X 

Not  Elig. 

CR864 

T20N,  R89W 

9 

X 



Unknown 

CR865 

I20N,  R89W 

9 

X 

" 

Not  Elig. 

CR866 

T20N,  R89W 

4 

X 

Not' Elig. 

CR698 

T20N,  R89W 

9 

X 

Unknown 

CR867 

T20N,  R89W 

9 

X 

Unknown 

CR868 

T20N,  R89W 

9 

X 

Unknown 

CR869 

T20N,  R89W 

9 

X 

1 

Unknown 
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u 
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a 

U 

4-1  0,  (J 

!_,                     QJ                                                        OQ  g  W 
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&   .    rH  OJ         U  O  O 
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O                                       <D                  M        d       H       4J  OO 

•H        C    -  ^  "  H       P      ^        M       M      -H      «H  0)       4J  4J 

Md)Or-IOOCtJ-H«^lCCflM 
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Register 


■ 

48CR870  1 

'20N,  R89W 

4 

X 

1 

Not  Elig. 

CR871   1 

:20N,  R89W 

4 

X 

1 

Not  Elig. 

CR928  1 

:20N,  R89W 

9 

X 

I 

Not  Elig. 

CR872   ] 

:20N,  R89W 

5 

X 

1 

1 

Unknown 

CR689   " 

C20N,  R90W 

9 

X 

Unknown 

CR873 

C20N,  R90W 

9 

X 

Unknown 

CR874 

C20N,  R90W 

4,5 

X 

Unknown 

CR875 

r20N,  R90W 

9. 

X 

Not  Elig. 

CR188 

120N,  R90W 

9 

X 

Unknown 

CR663 

r20N,  R90W 

9 

X 

Unknown 

SW306 

HON,  R90W 

9 

X 

Unknown 

SW960 

C20N,  R90W 

5 

X 

i 

Unknown 

SW910 

T20N,  R90W 

9 

X 

Unknown 

SW1195  1 T20N,  R90W 

9 

X  i 

1 
i 

Unknown 

CR876 

T20N,  R90W 

9 

X 

i 

Not  Elig. 

CR877 

T20N,  R90W 

9 

X 

Not  Elig. 

CR878 

T20N,  R90W 

5 

X 

X 

Unknown 

SW1196 

T20N,  R90W 

9 

X 

Unknown 

SW1197 

T20N,  R90W 

9 

X 

_. 

Unknown 

SW1198 

T20N,  R90W 

5 

X 

Unknown 

SW786 

T20N,  R90W 

5 

X 

' 

1 

1 

Unknown 
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<J 
CO 

•H 

S 


National 
Register 
Status 


48SW935 


SW913 


SW1029 


SW513 


SW514 


SW515 


SW516 


T20N,  R90W 


T20N,  R90W 


T20N,  R91W 


T20N,  R91W 


T20N,  R91W 


T20N,  R91W 


T20N,  R91W 


SW517 


SW518 


SW519 


SW520 


SW521 


SW524 


T20N,  R91W 


T20N,  R91W 


T20N,  R91W 


X 


X 


X 


X 


X 


9,0 


T20N,  R91W 


T20N,  R91W 


T20N,  R91W 


SW526 


T20N,  R91W 


SW527 


SW911 


SW934 


SW1213 


SW522 


SW1149 


T20N,  R91W 


T20N,  R91W 


T20N,  R91W 


T20N,  R91W 


T20N,  R92W 


T20N,  R92W 


SW601 


T20N,  R92W 


X 


X 


X 


4,5 


X 


X 


Unknown 


Not  Elig, 


Unknown 


Not  Elig, 


Not  Elig, 


Not  Elig. 


Not  Elig, 


Not  Elig, 


Not  Elig, 


Not  Elig, 


Not  Elig, 


Not  Elig, 


Not  Elig, 


Not  Elig, 


Unknown 


Unknown 


Not  Elig, 


Not  Elig, 


Not  Elig, 


Not  Elig.  - 


Unknown 
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oi  ft,     o  •  i-i  4J  o  3      ed  u  nj  -h     -H     -h  Status 


48SW602 

T20N,  R92W 

5 

X 

Not  Elig. 

SW603 

T20N..  R92W 

4,5 

X 

Unknown 

SW608 

T20N,  R92W 

4 

X 

Unknown 

SW523 

T20N,  R92W 

9 

X 

,,.  „ 

Not  Elig. 

SW525 

T20N,  R92W 

9 

X 

Not  Elig. 

SW607 

T20N,  R92W 

4,5 

X 

Not  Elig. 

SW877 

T20N,  R93W 

9 

X 

Unknown 

SW872 

T20N,  R93W 

5 

X 

Unknown 

SW1158 

T20N,  R93W 

9 

X 

Unknown 

SW813 

T20N,  R94W 

9 

X 

1 

Unknown 

SW1176 

T20N,  R94W 

9 

X 

J 

Not  Elig. 

SW1177 

T20N,  R94W 

9 

X 

1 

Not  Elig. 

NONE 

T20N,  R95W 

■  ■ 

48CR41 

T21N,  R88W 

9 

X 

i 
I 

Unknown 

CR638 

T21N,  R88W 

9 

X 

L 

Not  Elig. 

CR639 

T21N,  R88W 

9 

X 

j 

X 

. 

Unknown 

CR653 

T21N,  R88W 

9 

X 

Not  Elig. 

■•  CR40 

T21N,  R88W 

9 

X 

Not  Elig. 

CR636 

T21N,  R88W 

5 

X 

Unknown 

CR637 

T21N,  R88W 

1 

X 

Unknown 

CR635 

T21N,  R88W 

1  1  X 

Unknown 

1 
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48CR696  I  T21N,  R88W 

9 

X 

1 

1 

Unknown 

CR37 

T21N,  R88W 

9 

\ 

xi 

Unknown 

CR38 

T21N,  R88W 

9 

X 

1 

Unknown 

CR39 

T21N,  R88W 

9 

1 
C  ! 

1 

Unknown 

CR621 

T21N,  R89W 

9 

X 

Unknown 

CR561 

T21N,  R89W 

9 

X 

Unknown- 

CR559 

T21N,-  R89W 

4 

X 

Unknown 

CR560 

T21N,  R89W 

9 

X 

1 

Unknown 

CR879 

T21N,  R89W 

9 

X 

Not  Elig. 

CR880 

T21N,  R89W 

9 

X 

Unknown 

CR633 

T21N,  R89W 

9 

X 

Unknown 

CR622 

T21N,  R89W 

9 

X 

Unknown 

CR843 

T21N,  R89W 

4 

X 

Unknown 

CR674 

T21N,  R89W 

4 

X 

Unknown 

CR882 

T21N,  R89W 

9 

xj 

Unknown 

SW1016 

T21N,  R90W 

9 

X 

4 

Not  Elig. 

SW1027 

T21N,  R90W 

9 

X 

Unknown 

SW1028 

T21N,  R90W 

9 

X 

Not  Elig. 

SW891 

T21N,  R90W 

9 

X 

Not  Elig. 

NONE 

T21N,  R91W 

— 

SW1226 
SW932 

Overland 

Trail 

7 
7 

. 

X 
X 

Eligible 
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T18N,  R91W 


T18N,  R91W 


CR925 


CR981 


CR881 


SW912 


T18N,  R91W 
or  R92W 


X 


X 


T20N,  R90W 


T21N,  R89N 


T20N,  R91W 


Total  Sites  -  299 
Total  Components  -  315 
Breakdowr  of  Component 
Paleo-Inc  ian  -  3 
Early  Archaic  -  4 
Middle  Ai chaic  -  10 
Late  Arctaic  -  26 
Late  Pre! istoric  -  31 
Early  Historic  -  0 
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Archaic  occupation  and  33  contained  Late  Prehistoric  artifacts.  Of 
these  54  sites,  eleven  yielded  materials  indicating  possible  occupation 
during  both  of  these  latter  periods.  One  historic  mine  has  also  been 
recorded.  No  artifacts  diagnostic  of  Paleoindian  occupation  were  noted 
on  these  surveys  within  the  Overland  Planning  Unit,  but  such  materials 
have  been  noted  near  the  Overland  Unit. 

In  Table  5.1,  the  site  type  Open  Camp  has  generally  functioned  as  a 
"catch  all"  category.  This  type  refers  to  sites  usually  characterized 
by  lithic  scatters  and/or  hearths  and  do  not  exhibit  features  such  as 
quarrying  areas  or  stone  circles  by  which  their  nature  can  be  further 
categorized.  It  is  likely  that  not  all  of  these  sites  actually  repre- 
sent camps  as  such,  but  the  nature  of  the  material  present  does  not 
allow  for  further  breakdown.  The  table  was  compiled  from  the  site  forms 
turned  in  to  the  Wyoming  SHPOwith  the  survey  reports.  In  many  cases, 
further  breakdown  was  not  feasible  on  the  basis  of  the  information 
provided. 

Other  site  types  were  defined  on  the  basis  of  particular  features 
or  cultural  materials  noted  in  the  site  reports.  For  example,  stone 
circle  sites  were  defined  by  the  presence  of  one  or  more  tipi  rings  or 
stone  circles;  rock  shelters  were  defined  by  the  presence  of  an  over- 
hanging shelter;  and  historic  sites  were  defined  by  the  types  of  struc- 
tures and/or  historic  artif actual  remains  present  on  the  site.  A  quarry 
was  defined  by  the  presence  of  quarryable  lithic  materials  with  primary 
reduction  flakes,  blanks,  and  preforms  on  the  site.  In  all  cases,  the 
site  reports  provided  the  primary  source  of  information  for  the  evalu- 
ation. 

In  cases  where  more  than  one  site  type  exists  at  one  location  (such 
as  a  rock  shelter  and  associated  stone  circle)  ,  it  has  been  generally 
felt  by  the  Wyoming  SHPO  that  it  is  less  confusing  to  assign  one  site 
number  to  the  location  and  describe  the  various  features  of  the  site 
than  to  assign  two  or  more  numbers  to  the  same  map  location.  This  aids 
both  in  putting  sites  on  the  repository  base  maps  and  in  filing  of  site 
information. 
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CULTURAL  PLANT  RESOURCES  OF 
WYOMING'S  EASTERN'  RED  DESERT 
By 
Clayton  B.  Marlow,  Ph.D. 


Introduction 


Abundance  and  availability  of  plant  resources  exerted  a  certain 
amount  of  influence  on  the  seasonal  movement  patterns  of  prehistoric 
hunting/gathering  cultures.  To  a  lesser  degree,  these  same  influences 
may  have  affected  campsite  selection  and  length  of  stay.  The  degree  of 
influence  would  have  been  dampened  by  culture,  but  exploitation  of  plant 
resources  would  still  require  either  manipulation  of,  or  adaptation  to 
the  target  system.  Since  the  capability  of  foraging  societies  to 
manipulate  local  plant  communities  was  probably  limited  to  setting 
fires,  seasonal  movements  and  habitation  sites  would  have  been  dictated 
by  attributes  of  ecosystem. 

During  the  summer  of  1979,  a  vegetative  investigation  was  conducted 
in  conjunction  with  the  Overland  Planning  Unit  archeological  survey  in 
the  eastern  portion  of  Wyoming's  Red  Desert  (Figure  6.1).  Data  on  plant 
community  composition,  species  abundance  and  availability  were  collected 
to  provide  further  insight  into  the  ecology  of  prehistoric  peoples  who 
occupied  south-central  Wyoming. 

Study  Area  Description 

Shallow  basins,  hogback  ridges  and  gently,  rolling  uplands  charac- 
terize the  area  included  in  the  Overland  Planning  Unit.  Soils  of  this 
area  will  fall  within  one  of  six  associations — cyroboroll,  cyrorthent, 
tomorthents,  haplargids,  natagrids,  or  camborthid  (Young  and  Singleton 
1977).  The  soil  series  within  these  associations  reflect  the  influence 
oi  a  cool,  dry  climate  during  their  formation.  During  the  historic 
period,  the  climate  of  the  area  has  been  classified  as  semi-arid.  The 
precipitation  pattern  varies  within  the  area  from  21  mm  (8.30  in.)  to  31 
mm  (]2.0  in.)  annually  with  May  and  June  having  the  greatest  monthly 


1  Sagebrush  steppe 

2  Wheatgrass-Neddlegrass    shrubsteppe 

3  Saltbush-Greasewood 

4  Mountain  Mahogany- Chockcherry/Serviceberry 

5  Sagebrush- Juniper 

Figure    6.1.  Vegetation   type  map   of   Overland   project   area. 


■ ■■- "■— ~-~ 
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accumulations.  Wide  extremes  in  daily  maximum-minimuni  temperatures  are 
common  throughout  the  year.  The  combination  of  low  daily  temperatures 
and  high  spring  precipitation  has  formed  an  ecoregion  described  by 
Bailey  (1976)  as  the  Wyoming  Basin  Province. 

Within  this  province,  six  potential  natural  vegetation  types 
provide  the  majority  of  the  ground  cover  (Kuchler  1966).  Of  these  six, 
four  exist  in  the  study  area,  (1)  sagebrush  steppe,  (2)  saltbush- 
greasewood,  (3)  wheatgrass-needlegrass  shrubsteppe,  and  (4)  mountain 
mahogany-chokecherry/serviceberry  (Figure  6.1). 

Methods 

Vegetative  sampling  was  conducted  May  28-30,  1979,  August  10-11, 
1979  and  September  3-4,  1979.  Vegetative  data  were  collected  only 
within  those  plant  associations  occurring  within  a  2.4  km  (1.5  mile) 
radius  of  a  surveyed  occupation  site.  As  the  season  progressed,  it  was 
noted  that  very  few  occupation  sites  occurred  within  certain  vegetative 
associations.  Additional  sampling  was  conducted  to  compare  these  latter 
associations  to  those  associations  with  occupation  sites.  A  stratified 
random  sample  was  taken  in  association.  This  was  done  by  establishing  a 
baseline  within  the  association  and  running  transect  lines  at  right 
angles  to  it.  To  prevent  confusion  between  archeological  and  plant 
association  sampling  sites,  the  vegetative  sites  are  referred  to  below 
as  sample  stations. 

Three  30  m  lines  spaced  at  random  intervals  along  the  baseline  were 
used  to  make  plant  species  density  estimates.   Only  those  plant  indi- 
viduals intercepted  by  the  line  were  measured  for  computation  of  densi- 
ty- 
Estimators  used  in  this  study  were: 

D  =  (1/W)  where 

L 
D  =  Density 

W  =  Width  of  individual  intercepted 
L  =  Length  of  line 


and 


d  =  1-  2  where 
d  =  Diversity 
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=  Density  of  species 
Density  of  all  species 

Plant  identification  follows  Beetle  (1977),  Weber  (1972),  and  Rydberg 
(1969).  Use  of  the  plant  as  food,  fiber,  or  fuel  was  based  on  Gilmore 
(1977),  Hellson  and  Gadd  (1974)  and  Jennings  (1978).  Table  6.1  lists 
those  plants  identified  in  the  Overland  Planning  Unit. 

Results 

Each  of  the  locally  occurring  vegetation  types  occupy  areas  with 
certain  edaphic-climatic  conditions.  The  saltbush-greasewood  type 
occupies  low  lying  areas  with  soils  high  in  salinity  and  clay  content. 
Dry,  thin,  upland  clay  or  clay  loam  soils  are  covered  by  sagebrush 
steppe.  Areas  of  deep  soils  or  sandy  loams  are  occupied  by  the 
wheatgrass-needlegrass  shrubsteppe.  Soils  high  in  moisture  content  and 
low  in  pH  are  inhabited  by  the  mountain  mahogany-chokecherry/ 
serviceberry  type.  Associations  within  each  type  represent  varying 
degrees  of  soil  depth,  texture  and  moisture  content. 

Analysis  of  species  composition  at  25  sample  stations  provided  the 
basis  for  the  vegetative  subdivisions  shown  in  Table  6.2.  Species 
composition  for  each  association  is  shown  in  Table  6.3.  Mat  saltbush- 
black  greasewood  associations  occupied  the  most  alkaline  sites  while  mat 
saltbush-sagebrush  associations  inhabited  the  least  alkaline.  Big 
sagebrush-mountain  shrub  associations  occupied  deep,  loamy  soils  fairly 
high  in  moisture  content.  At  the  other  extreme  was  the  black  sagebrush- 
bluebunch  wheatgrass  association  which  inhabited  thin,  rocky  soils  on 
the  moderately  dry,  west  facing  slopes.  The  Indian  ricegrass-big 
sagebrush  and  wheatgrass-big  sagebrush  associations  covered  gently 
rolling,  well  drained  sandy  loam  and  clay  loam  uplands.  Steep  slopes 
are  usually  inhabited  by  chokecherry-service  berry,  mountain  mahogany  or 
serviceberry-snowberry  associations.  Dry,  calcareous  sites  are  usually 
dominated  by  mountain  mahogany  with  serviceberry-snowberry  and 
chokecherry-serviceberry  occupying  progressively  wetter  and  less 
calcareous  sites.  Basin  wildrye  and  aspen  associations  occupying 
warmer,  more  alkaline  sites.  A  vegetation-type  map  (Figure  6.1)  was 
developed  from  field  observations  and  cross-checked  with  information 


Table  6.1.   Scientific  and  common  names  for  plants. 
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Achillea  millefolium 

Agropyron  dasystachyum 

Agropyron  riparium 

Agropyron  smithii 

A.  spicatum 

A.  trachycaulum 

Allium  textile 

Amelanchier  alnifolia 

Antennaria  rosea 

Arenaria  congesta 

Arenaria  hookeri 

Artemisia  ludoviciana 

Artemisia  nova 

Artemisia  pedatifida 

Artemisia  spinescens 

Artemisia  tridentata 

Artemisia  tridentata  vaseyana 

A.  trid  wyomingensis 

Aster  xylorrhiza 

Astragalus  mollissimus 

Atriplex  argentea 

Atriplex  canescens 

A.  conf ertifolia 

A.  corrugata 

Bromus  marginatus 

Calamagrostis  rubescens 

Carex  eleochris 

Carex  filifolia 

Carex  nebraskensis 

Ceratoides  lanata 

Cercocarpus  montanus 

Chrysothamnus  lanceolatus 

Chrysothamnus  nauseosus 

Chrysothamnus  viscidif lorus 

Cirsium  undulatum 

Cirsium  vulgare 

Crepis  ssp. 

Cymopterus  utahensis 

Deschampsia  caespitosa 

Elymus  cinereus 

Equisetum  arvense 

Erigeron  pumilus 

Eriogonum  effusum 

Eriogonum  subalpinum 

Eriogonum  umbellatum 

Festuca  idahoensis 

Geranium  richardsoni 

Grayia  spinosa 

Grindelia  squarrosa 


Common  yarrow 
Thickspike  wheatgrass 
Streambank  wheatgrass 
Western  wheatgrass 
Bluebunch  wheatgrass 
Slender  wheatgrass 
Prairie  onion 
Saskatoon  serviceberry 
Rose  pussytoes 
Ballhead  sandwort 
Hooker  sandwort 
Louisiana  sagewort 
Black  sagebrush 
Birdfoot  sagewort 
Bud  sagewort 
Basin  big  sagebrush 
Mountain  big  sagebrush 
Wyoming  big  sagebrush 
Common  woodyaster 
Wolly  milkvetch 
Tumbling  saltbush 
Fourwing  saltbush 
Shadscale  saltbush 
Mat  saltbush 
Mountain  brome 
Pine  reedgrass 
Needleleaf  sedge 
Threadleaf  sedge 
Nebraska  sedge 
Winterfat 

True  mountainmahogany 
Lanceleaf  rabbitbrush 
Rubber  rabbitbrush 
Douglas  rabbitbrush 
Wavyleaf  thistle 
Bull  thistle 
Hawksbeard 
Utah  springparsley 
Tufted  hairgrass 
Basin  wildrye 
Field  horsetail 
Low  fleabane 
Spreading  wildbuckwheat 
Subalpine  wildbuckwheat 
Sulfur  wildbuckwheat 
Idaho  fescue 
Richardson  geranium 
Spiny  hopsake 
Curlycup  gumweed 
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Table  6.1.   (continued) 

Gutierrezia  sarothrae 
Hesperachloa  kingii 
Hordeum  brachyantherum 
Hyumenoxys  acaulis 
Juncus  balticus 
Juniperus  monosperma 
Koeleria  cristata 
Lappula  redowskii 
Lepidium  ssp. 
Leptodactylon  pungens 
Lupinus  caudatus 
Mentha  arvensis 
Opuntia  polyacantha 
Oryzopsis  hymenoides 
Phlox  hoodii 
Plantago  patagonica 
Pinus  flexilis 
Poa  ampla 
Poa  canbyi 
Poa  fendleriana 
Poa  nervosa 
Poa  nevadensis 
Poa  pratensis 
Poa  secunda 
Populus  tremuloides 
Potentilla  gracilis 
Prunus  virginiana 
Puccinellia  airoides 
Purshia  tridentata 
Rosa  woodsii 
Salicornia  rubra 
Sarcobatus  vermiculatus 
Senecio  ssp. 
Sphaeralcea  coccinea 
Sitanion  hystrix 
Stipa  columbiana 
Stipa  comata 
Stipa  lettermanii 
Stipa  viridula 
Symphoricarpos  Occidentalis 
Taraxacum  officinale 
Tetradymia  inerme 
Tetradymia  spinosa 
Thermopsis  rhombifolia 
Trifolium  ssp. 


Broom  snakeweed 

King  spikefescue 

Meadow  barley 

Stemless  actinea 

Baltic  rush 

Oneseed  juniper 

Prairie  iunegrass 

Bluebur  stickweed 

Pepperweed 

Granite  pricklygilia 

Tailcup  lupine 

Field  mint 

Plains  pricklypear 

Indian  ricegrass 

Hood's  phlox 

Wooly  plantain 

Limber  pine 

Big  bluegrass 

Canby  bluegrass 

Mutton  bluegrass 

Wheeler  bluegrass 
Nevada  bluegrass 

Kentucky  bluegrass 

Sandberg  bluegrass 
Quaking  aspen 
Northwest  cinquefoil 
Common  chokecherry 
Nuttall  alkaligrass 
Antelope  bitterbrush 
Woods  rose 

Rockymountain  glasswort 
Black  greasewood 
Groundsel 

Scarlet  globemallow 
Bottlebrush  squirreltail 
Subalpine  needlegrass 
Needle-and-thread  grass 
Letterman  needlegrass 
Green  needlegrass 
Western  snowberry 
Common  dandelion 
Spineless  horsebrush 
Cottonthorn  horsebrush 
Prairie  thermopsis 
Clover 


Table  6.2.   Vegetative  associations  of  the  Overland  Project  area. 
Type  (Kuchler  1966) Associations 


Saltbush-greasewood 
Sagebrush  steppe 

Wheatgrass-needlegrass  shrubsteppe 
Mountain  mahogany-chokecherry/serviceberry 


Mat  saltbush-black  greasewood 

Mat  saltbush-wheatgrass/bottlebrush 

squirreltail 
Mat  saltbush-sagebrush 

Big  sagebrush-spiny  hopsage 
Big  sagebrush-mountain  shrub 
Blacksagebrush-bluebunch  wheatgrass 
Big  sagebrush- juniper 

Indian  ricegrass-big  sagebrush 
Wheatgrass-big  sagebrush 

Chokecherry-serviceberry 
Mountain  mahogany 
Serviceberry-snowberry 

Basin  wildrye 

Aspen 


Sample  Stations  No. 
6,  10 

8,  9 

4,  14,  15 

5,  17 
21,  24 

23 


1,  13,  22 

2 

18 
20,  25 

16 

3,  19 


a.  -  No  typal  designation  due  to  limited  size  of  associat 


ions, 


•p- 

00 
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Table  6.3.   Ground  cover  at  sample  stations. 

2. 


1.   Dug  Springs 
(T19N,  R92W) 


Species 

Elymus  cinereus 
Atriplex  conf ertifolia 
Agropyron  spicatum 
Oryzopsis  hymenoides 
Agropyron  smithii 

Total 

3.   Coal  Bank  Draw  Aspen 


Species 

Populus  tremuioides 
Thermopsis  rhombifolia 
Agropyron  spicatum 

Total 


Percent 
Cover 

3.63 
1.13 
0.21 
0.07 
0.01 
5.05 


Percent 
Cover 

10.37 
2.06 
0.01 

12.44 


5.   Overland  Survey  Site  #44  (Dunes) 
(T17N,  R93W) 


Species 


Percent 
Cover 


22 
62 
13 
38 
00 


Grayia  spinosa  6, 

Opuntia  polyacantha  5, 

Artimisia  tridentata  wyomingensis  4, 
Sarcobatus  vermiculatus  1, 

Oryzopsis  hymenoides  1. 

Stipa  comata  0.70 

Atriplex  corrugata  0.20 

Chrysothamnus  viscidif lorus       0.10 
Poa  secunda  0.01 

Agropyron  spicatum  0.01 

Total  19.37 


Corner  Site 
(T19N,  R92W) 


Percent 

Species 

Cover 

Prunus  virginiana 

11.00 

Amelanchier  alnifolia 

2.46 

Rosa  woodsii 

0.83 

Thermopsis  rhombifolia 

0.39 

Elymus  cinereus 

0.13 

Total 

4.   Overland  Survey  Site  #44 
(Interdunal) 
(T17N,  R93W) 


14.81 


Percent 

Species 

Cover 

Atriplex  corrugata 

3.08 

Artemisia  pedatifida 

2.05 

Atriplex  argentea 

0.45 

Oryzopsis  hymenoides 

0.36 

Poa  secunda 

0.17 

Sitanion  hystrix 

0.13 

Chrysothamnus  viscidif lorus 

0.11 

Total 

6.35 

6.   Overland  Survey  Site  #44 
(Greasewood) 
(TUN,  R93W) 

Percent 

Species  Cover 

Atriplex  corrugata  5.20 

Sarcobatus  vermiculatus  3.78 

Tetradymia  spinosa  0.37 

Sitanion  hystrix  0.13 

Agropyron  dasystachyum  0.01 

Lappula  redowski  0.01 

Total  9.50 
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Table  6.3.   Ground  cover  at  sample  stations. 

7.  Overland  Survey  Site  #44  (Sagebrush)   8.  Eight  Mile  Lake  (Saltbush) 
(T17N,  R93W)  (T18N,  R93W) 


Species 

Oryzopsis  hymenoides 

Artemisia  tridentata  wyomingensis 

Ceratoides  lanata 

Phlox  hoodii 

Chrysothamnus  viscidif lorus 

Atriplex  corrugata 

Leptodactylon  pungens 

Eriogonum  effusum 

Total 


Percent 

Cover 

Species 

2.60 

Atriplex  corrugata 

is  1.87 

Sitanion  hystrix 

1.59 

Lappula  redowski 

0.84 

0.43 

0.35 

0.02 

0.02 

Total 


Percent 
Cover 

20.06 
0.20 
0.01 

20.27 


7.72 


Eight  Mile  Lake  (Playa) 
(T18N,  R93W) 


10.  Eight  Mile  Lake  (Greasewood) 
(T18N,  R93W) 


Species 

Agropyron  smithii 
Poa  nevadensis 
Atriplex  corrugata 


Total 


11.  Cedar  Breaks  (Sagebrush) 
(T16N,  R92W) 


Percent 
Cover 

2.77 
1.73 
0.08 
4.58 


Species 

Sarcobatus  vermiculatus 
Atriplex  corrugata 
Agropyron  smithii 
Sitanion  hystrix 
Tetradymia  spinosa 
Cymopterus  utahensis 


Total 


12.  Cedar  Breaks  (Juniper) 
(T16N,  R92W) 


Percent 
Cover 

11.41 
4.00 
0.005 
0.006 
0.002 
0.001 

15.42 


Percent 

Species  Cover 

Art.  tridentata  wyomingensis  11.43 

Juniperus  monosperma  1.96 

Atriplex  confertifolia  1.26 

Poa  secunda  0.89 

Phlox  hoodii  0.85 

Stipa  comata  0.77 

Agropyron  smithii  0.66 

Chrysothamnus  viscidif lorus  0.50 

Oryzopsis  hymenoides  0.45 

Grayia  spinosa  0.32 

Poa  canbyi  0.28 

Erigeron  pumulis  0.13 


Percent 

Species  Cover 

Art.  tridentata  wyomingensis  10.19 

Juniperus  monosperma  5.95 

Artemisia  nova  2.41 

Agropyron  spicatum  0.27 

Hymenoxys  acaulis  0.23 

Poa  canbyi  0. 18 

Poa  secunda  0.16 

Oryzopsis  hymenoides  0.15 

Chrysothamnus  viscidif lorus  0.14 

Chrysothamnus  lanceolatus  0.09 

Sitanion  hystrix  0.05 

Agropyron  smithii  0.05 
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11.  Cedar  Breaks  (cont.) 

Sitanion  hystrix 
Hymenoxys  acaulis 
Astragalus  mollisimns 
Agropyron  spicatum 
Carex  filifolia 
Ceratoides  lanata 
Leptodactylon  pungens 
Allium  textile 


Total 


0.11 
0.10 
0.05 
0.03 
0.03 
0.02 
0.02 
0.01 
19.87 


12.  Cedar  Breaks  (cont.) 


Leptodactylon  pungens 
Poa  fendleriana 


Total 


0.04 

0.03 

19.94 


13.  Sagebrush  Uplands 


14.  Overland  Survey  Site  #48  (Basin) 
(T17N,  R93W) 


Species 

Art.  tridentata  wyomingensis 
Phlox  hoodii 
Agropyron  smithii 
Poa  secunda 
Koleria  cristata 
Stipa  lettermanii 
Hymenoxys  acaulis 
Ceratoides  lanata 
Stipa  viridula 
Chrysothamnus  viscidif lorus 
Sitanion  hystrix 
Agropyron  spicatum 

Total 


Percent 

Percent 

Cover 

Species 

Cover 

16.56 

Salicornia  rubra 

5.07 

1.83 

Atriplex  corrugata 

4.00 

0.74 

Eriogonum  effusum 

2.07 

0.60 

Poa  secunda 

1.10 

0.31 

Aster  xylorrhiza 

1.07 

0.28 

Artemisia  pedatifida 

0.72 

0.26 

Phlox  hoodii 

0.60 

0.26 

Agropyron  smithii 

0.35 

0.24 

Art.  tridentata  wyomingensis 

0.22 

0.22 

Sitanion  hystrix 

0.13 

0.18 

Oryzopsis  hymenoides 

0.01 

0.05 

Total 

15.34 

21.53 


15.  Overland  Survey  Site  #48  (Upland) 
(T17N,  R93W) 


bpecxes 

Atriplex  corrugata 
Gutierrezia  sarothrae 
Artemisia  spinescens 
Poa  secunda 
Phlox  hoodii 
Cryxopsis  hymenoides 
Atriplex  argentea 
Artemisia  pedatifida 
Agropyron  smithii 
Aster  xylorrhiza 
Sitanion  hystrix 
Antennaria  rosea 


Total 


Percent 
Cover 

4.06 
1.09 
1.03 
0.60 
0.54 
0.46 
0.44 
0.42 
0.37 
0.28 
0.17 
0.14 
9.60 


16.  Separation  Creek 
(T19N,  R90W) 


Species 


Elymus  cinereus 
Agropyron  trachycaulum 
Poa  pratensis 
Artemisia  ludoviciana 
Plantago  patagonica 
Juncus  balticus 
Cirsium  vulgare 
Cirsium  undulatum 
Erigeron  ss. 
Rosa  woodsii 
Achillea  millefolium 
Equisetum  arxense 
Agropyron  riparium 
Senecio  ssp. 

Artemisia  tridentata  tridentata 

Total 


Percent 

Cover 

13 

.20 

9 

.20 

7 

.80 

7 

.10 

6 

70 

4 

60 

2 

50 

2 

20 

1 

00 

0. 

80 

0 

30 

0. 

30 

0 

20 

0. 

10 

a  0. 

10 

56.10 
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17.  Hogback  Ridges  (Colluvial  terraces) 
(T19N,  R90W) 


18.  Hogback  Ridges  (Ridges) 
(T.19N,  R90W) 


Percent 

Species 

Cover 

Art.  tridentata  Wyoming 

ensis 

9.25 

Agropyron  spicatum 

1.90 

Grayia  spinosa 

1.83 

Opuntia  polyacantha 

1.05 

Phlox  hoodii 

0.95 

Leptodactylon  pungens 

0.80 

Atriplex  conf ertifolia 

0.77 

Poa  secunda 

0.45 

Sitanion  hystrix 

0.35 

Agropyron  smithii 

0.32 

Oryzopsis  hymenoides 

0.12 

Carex  fillfolia 

0.07 

To 

tal 

17.86 

Species 

Cercocarpus  montanus 
Oryzopsis  hymenoides 
Tetradymia  inerme 
Agropyron  spicatum 
Purshia  tridentata 
Agropyron  smithii 


Total 


Percent 
Cover 

13.00 
1.67 
1.33 
0.45 
0.40 
0.30 

17.15 


19.  Atlantic  Rim  Canyons 
(Aspen  Understory) 
(T19N,  R89W) 


Species 

Deschampsia  caespitosa 

Taraxacum  officinale 

Carex  nebraskensis 

Poa  ampla 

Poa  pratensis 

Carex  eleocharis 

Erigeron  pumlus 

Cirsium  vulgre 

Agropyron  trachycaulum 

Artemsia  tridentata  tridentata 

Mentha  arvensis 

Potentilla  gracilis 

Achillea  millefolium 

Juncus  balticus 

Rosa  woodsii 

Symphoricarpos  occidentalis 

Elymus  cinereus 

Lupinus  caudatus 

Geranium  richardsonii 

Hordeum  brachyantherum 

Trifolium  ssp. 

Total 


Percent 
Cover 

26.00 
10.00 
10.00 


,60 
.60 


1.50 
1.40 
1.40 
1.30 
1.00 
1.00 
0.90 
0.60 
0.60 
0.50 
0.50 
0.30 
0.30 
0.20 
0.20 
0.20 
61.10 


20.  Atlantic  Rim  Canyon 
(North  Facing  Slope) 
(T19N,  R89W) 

Percent 

Species  Cover 

Symphoricarpos  occidentalis  46.00 

Amelanchier  alnifolia  23.00 

Artemisa  tridentata  vaseyana  20.00 

Poa  nervosa  10.00 

Hesperachloa  kingii  9.00 

Eriogonum  subalpinum  4.00 

Elymus  cinereus  3.00 

Agropyron  trachycaulum  1.00 

Poa  ampla  1.00 

Lupinus  caudatus  1.00 

Carex  filifolia  0.30 

Stipa  comata  0. 17 

Bromus  marginatus  Q.Q3 

Total  135.33 
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21.  Atlantic  Rim  Canyons 
(Canyon  Floor) 
(T19N,  R89W) 


22.  Atlantic  Rim  Canyons 
(South  Facing  Slope) 
(T19N,  R89W) 


Species 

Artemsia  tridentata  vaseyana 
Symphoricarpos  occidentalis 
Hesperachloa  kingii 
Poa  canbyi 

Chrysothamnus  viscidif lorus 
Amelanchier  alnifolia 
Cirsium  undulatum 
Phlox  hoodii 
Agropyron  spicatum 
Agropyron  smithii 
Sphaeralcea  coccinea 
Koeleria  cristata 

Total 


Percent 

Percent 

Cover 

Species 

Cover 

33.70 

Art.  tridentata  wyomingsis 

16.63 

6.47 

Agropyron  spicatum 

7.97 

1.00 

Oryzopsis  hymenoides 

0.17 

1.00 

Poa  secunda 

0.08 

0.97 

Total 

24.85 

0.53 

0.83 

0.20 

0.20 

0.20 

0.15 

0.08 

45.45 


23.  Atlantic  Rim  Canyons 
(West  Facing  Slope) 
(T19N,  R89W) 


24.  Atlantic  Rim  Canyons 
(Idaho  Fescue) 
(T19N,  R89W) 


Species 

Hymenoxys  acaulis 
Artemisia  nova 
Agropyron  spicatum 
Phlox  hoodii 
Arenaria  congesta 
Eriogonum  umbellatum 
Poa  secunda 
Antennaria  rosa 
Crepis  ssp. 
Oryzopsis  hymenoides 
Grindelia  squarrosa 
Ceratoides  lanata 


Total 


Percent 
Cover 

5.28 
3.37 
2.83 
0.82 
0.58 
0.57 
0.52 
0.18 
0.17 
0.15 
0.13 
0.12 
14.72 


Percent 

Species 

Cover 

Artemisia  tridentata  vaseyana 

32.22 

Festuca  idahoensis 

8.62 

Amelanchier  almifolia 

4.30 

Symphoricarpos  occidentalis 

4.30 

Chrysothamnus  nauseosus 

1.13 

Antennaria  rossea 

0.83 

Eriogonum  subalpinum 

0.70 

Roas  woodsii 

0.43 

Poa  canbyi 

0.40 

Arenaria  hookeri 

0.33 

Hesperachloa  kingii 

0.05 

Carex  ssp. 

0.05 

Total 

53.36 

25.  Atlantic  Rim  Canyons  (Limber  Pines) 
(T19N,  R89W) 


Species 

Amelanchier  alnifolia 
Symphoricarpos  occidentalis 
Eriogonum  subalpinum 


Percent 
Cover 

16.87 

10.33 

2.12 
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25.  Atlantic  Rim  Canyons  (cont.) 

Carex.filifolia  1.73 

Calamagrostis  rubescens  1.07 

Stipa  columbiana  0.60 

Antennaria  roses  0.50 

Festuca  idahoensis  0.37 

Artemisia  tridentata  vaseyana  0.33 

Cercocarpus  montanus  0.28 

Arenaria  hookeri  0.28 

Poa  nervosa  0.23 

Agropyron  spicatum  0.12 

Hesperachloa  kingii  Q.Q2 

Total  34.85 
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not 


from  the  sample  stations.   One  small  area,  unit  five,  was  found  to 
fit  within  any  of  the  existing  units,  so,  it  was  described  as  a  fifth 
mapping  unit,  sagebrush-juniper. 

Diversity  (Figure  6.2)  within  associations  ranged  from  a  low  of 
0.15  in  the  wheatgrass-big  sagebrush  (station  22)  to  a  high  of  0.76  in 
juniper-big  sagebrush  (station  12).   Forty-four  percent  of  the  asso- 
ciations had  a  diversity  index  of  0.70  or  greater.   Another  44%  of  the 
sample  stations  were  evenly  distributed  in  the  0.40  to  0.69  range.   Only 
one  association  had  a  diversity  index  between  0.20  and  0.39,  and  two 
associations  had  indices  below  0.20.   Abundance  of  plant  resources  in 
the  Overland  Project  area  is  shown  in  Table  6.4.   The  greatest  quantity 
of  plant  resources  was  found  in  the  mat  saltbush-wheatgrass/bottlebrush 
squirreltail  association.   The  least  abundant  resources  were  found  in 
the  understory  of  a  dwarf  aspen  stand  (station  3).   Western  wheatgrass 
(-Agr°Pyr0n-  ^ithii) ,  bluebunch  wheatgrass  (Agropyron  spicatum) ,  Indian 
ricegrass  (Oryzopsis  hymenoides) ,  or  big  sagebrush  (Artemisia  tridentata) 
consistently  contributed  the  bulk  of  the  density  estimates  at  the  sample 
stations. 

Field  observations  indicate  that  most  of  the  edible  roots  could  be 
easily  located  during  the  latter  part  of  May  and  early  June.   Prairie 
junegrass   (Koeleria   cristata)   and   prairie   thermopsis   (Thermopsis 
Ihpmbifolia)  had  ripened  by  late  June  and  saltbush  (Atriplex  ssp)  and 
Indian  ricegrass   by   late   July.   During  August,   the  wheatgrasses 
(Agropyron  spp.)  and  basin  wildrye  set  seed,  and  by  early  September, 
serviceberry  (Amelanchier  alnif olla) ,  chokecherry  (Prunus  virginiana) 
and  woods  rose  (Rosa  woodsii)  had  ripened  sufficiently  for  harvesting 
One   additional   food   source,   big   sagebrush   (Artemisia   tridentata) 
probably  produced  seed  sometime  in  November.   Although  the  species  which 
make  up  both  the  associations  and  types  are  probably  the  same  as  in 
pre-contact  times,  the  percent  composition  may  differ  due  to  overgrazing 
by  livestock.   The  lack  of  livestock  enclosures  or  natural  areas  in  the 
Overland  Planning  Unit  project  area  hampers  analysis  of  association 
composition  for  departure  from  pre-contact  conditions. 
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Figure  6.2.   Simpson  index  of  diveristy  for  Overland  project  vegetative  associations, 


Table  6.4.   1979  abundance  of  resource  plant  species  in  the  Overland  Planning  Unit  project  ar 


ea. 


Station 


Species 


Dug  Springs 


Corner  Site 


Dwarf  Aspen 

Overland  Survey  Site  #44 
Interdunal 

Dunes 


Agropyron  spicatum 
Agropyron  smithii 
Elymus  cinereus 
Oryzopsis  hymenoides 
Atriplex  conf ertif olia 


Thermopsis  rhpmbifolia 

Rosa  woodsii 

Prunus  virginiana   '   ' 


Individuals /m2 


Total 


Elymus  cinereus 
Amelanchier  alnifolia 


b,  c,  e,  f 


Thermopsis  rhombifolia 
Agropyron  spicatum 


Oryzopsis  hymenoides 
Atriplex  argentea 
Atriplex  corrugata 
Agropyron  smithii 


Oryzopsis  humenoides 

Artemisia  tridentata  wyomingensis  a'  c'   '8 

Atriplex  corrugata 

Opuntia  polyacantha 


Total 


Total 


Total 


Total 


9 

.67 

2 

.23 

0 

.44 

0 

.37 

0 

.11 

12 

.82 

0 

.83 

0 

63 

0 

48 

0 

20 

0 

01 

2 

15 

0. 

77 

1 

10 

1. 

87 

20. 

76 

8. 

21 

4. 

69 

2. 

22 

35. 

88 

18. 

23 

2. 

29 

2. 

22 

1. 

02 

23. 

76 

-J 

Table  6.4.   (continued) 
Station 


Greasewood 


Sagebrush 


Eight  Mile  Lake 
Sagebrush 
Playa 

Greasewood 


Cedar  -  Juniper  Breaks 
Sagebrush 


Species 


Agropyron  smithii 
Atriplex  corrugata  a 
Agropyron  dasystachyum  & 


Oryzopsis  humenoides 
Agropyron  spicatum 
Phlox  hoodii 


Total 


Artemisia  tridentata  wyomingensis  a'    C' 
Opuntia  polyacantha 
Atriplex  corrugata 


Atriplex  corrugata 

Agropyron  smithii 
Atriplex  corrugata 


Agropyron  smithii 
Cymopterus  utahensis 
Atriplex  corrugata 
Sarcobatus  vermiculatus  e' 


f»  g 


Total 


Total 


Total 


Agropyron  smithii 
Oryzopsis  hymenoides 


Individuals /m2 


11.70 
4.53 
2.23 

18.46 

128.00 
18.97 
2.68 
0.48 
0.22 
0.11 

150.46 


5.33 

393.89 

8.44 

402.33 


68. 
4. 
2. 


74 
44 
15 


0.43 
75.76 


15 

17 

31. 

13 

i — ; 

CO 

Table  6.4.   (continued) 

Station 

Cedar  -  Juniper  Breaks 
Sagebrush  (cont.) 


Juniper 


Sagebrush  Upland 


Species 


Individuals /m: 


Agropyron  spicatum 
Phlox  hoodii 
Allium  textile   ' 
Artemisia  tridentata 
Juniperus  monosperma 
Atriplex  conf ertif olia 


Agropyron  spicatum 
Agropyron  smithii 
Oryzopsis  hymenoides 
Artemisia  tridentata 
Juniperus  monosperma 


wyomingensis 


a,  c,  f,  g 


Total 


wyomingensis 


a,  c,  f,  g 


Total 


Agropyron  smithii 

Phlox  hoodii 

Artemisia  tridentata  wyomingensis 

Oryzopsis  hymenoides 

Agropyron  spicatum 


f>  g 


Total 


7.78 
2.68 

2.22 
1.46 
0.01 
0.01 
160.46 

19.69 

12.59 

7.92 

0.18 

0.07 

40.45 

202.57 

29.99 

3.72 

3.33 

2.22 

241.83 


Survey  Site  //48 
Basin 


Agropyron  smithii 

Atriplex  corrugata 

Phlox  hoodii 

Oryzopsis  hymenoides 

Artemisia  tridentata  wyomingensis 


a>  c,  f,  g 


Total 


54.98 
1.80 
1.63 
1.11 
0.03 

59.55 


Table  6.4.   (continued) 

Station 

Upland 


Separation  Creek 


Hogback  Ridges 

Colluvial  Terraces 


Slopes 


Species 


Individuals /ms 


Agropyron  smithii 
Oryzopsis  hymenoides 
Sarcobatus  vermiculatus 
Phlox  hoodii 
Atriplex  corrugata 


Juncus  balticus  * 
Elymus  cinereus 
Rosa  woodii 
Achillea  millefolium 


Total 


Total 


Agropyron  spicatum 

Agropyron  smithii 

Phlox  hoodii 

Artemisia  tridentata  wyomingensis 

Oryzopsis  hymenoides, 

Opuntia  polyacantha 

Atriplex  conf ertif olia  c 


Agropyron  spicatum 
Agropyron  smithii 
Oryzopsis  hymenoides 
Cercocarpus  montanus   ' 


a,  c,  f,  g 


Total 


67.41 

22.47 

2.82 

2.52 

93.38 

26.80 
2.60 
1.80 
1.20 

32.40 


Total 


149 

.16 

73 

89 

3 

00 

1 

84 

0 

95 

0 

75 

0 

11 

229 

70 

31. 

33 

12. 

22 

6. 

94 

0. 

13 

50.62 


o 


Table  6.4.   (continued) 
Station 


Atlantic  Rim  Canyons 
Aspen 


North  Facing  Slope 


Floor 


Species 


Individuals/r 


Carex  Nebraskensis  a 
Juncus  balticus  ^ 
Achillea  millefolium  ° 
Rosa  woodsii 
Symphoricarpos  occidentalis 


Agropyron  trachycaulum  a 
Hesperachloa  kingii  a 
Artemisia  tridentata  vaseyana 
Symphoricarpos  occidenfalis  £ 
Amelanchier  alnifolia   *  e' 
Lupinus  caudatus  C 
Elymus  cinereus 


Agropyron  smithii  a 

Agropyron  spicatum  a 

Phlox  hoodii  C 

Koeleria  cristata  a 

Artemisia  tridentata  vaseyana 

Symphoricarpos  occidentalis  C 

Hesperachloa  kingii  a 

Cirs 

Amelanch 


Total 


a, 

i  e 


f,  g 


Total 


,  e 


f»  g 


ium  ssp.  (peeled  stalk  eaten) 
anchier  alnifolia  '    e' 


Total 


12 

.60 

4 

.00 

2 

.80 

0 

.40 

0 

.20 

20 

.00 

5 

.06 

3 

.77 

0 

.52 

0 

.49 

0 

42 

0 

30 

0 

07 

10. 

63 

41. 

11 

24. 

67 

2. 

83 

1. 

67 

0. 

85 

0. 

64 

0. 

28 

0. 

14 

0. 

10 

72.23 


o> 


Table  6.4.   (continued) 
Station 


Species 


Individuals /m2 


South  Facing  Slope 


Agropyron  spicatum 

Artemisia  tridentata  wyomingensis 

Oryzopsis  hymenoides 


t,    g 


Total 


41.07 
1.33 
0.51 

42.91 


Atlantic  Rim  Slope 


Atlantic  Rim  Idaho  Fescue 


Agropyron  spicatum 
Oryzopsis  hymenoides 
Phlox  hoodii 


Artemisia  tridentata  vaseyana 
Hesperachloa  kingii 
Symphoricarpos  occidentalis 
Rosa  woodsii 
Amelanchier  alnifolia 


Total 


a,  c,  f,  g 


b,  e,  f 


Chrysothamnus  nauseosus 


c,  e,  f 


Total 


32.35 
3.33 
3.06 

38.74 

55.65 
20.00 
0.68 
0.67 
0.65 
0.03 
77.68 


Atlantic  Rim  Limber  Pine 


Hesperachloa  kingii 
Agropyron  spicatum 
Symphoricarpos  occidentalis 
Artemisia  tridentata  vaseyan 
Amelanchier  alnifolia 
Cercocarpus  montanus   ' 
mus  flexilxs 


gsegana 


c,  f,  g 


Total 


6.67 
2.89 
0.42 
0.05 
0.04 
0.03 
0.02 
10.12 


a. 

seed  source 

b. 

berry  or  fruit  source 

c. 

medicinal 

d. 

edible  root 

e. 

artifacts 

f  . 

fuel 

g. 

cordage 
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Discussion 

Vegetation  sampling  was  carried  out  within  2.4  km  (1.5  miles)  of 
five  archeological  survey  areas:   Corner  Site  (station  2),  Overland 
Survey  Site  44  (stations  4,  5,  6  and  7),  Cedar  Breaks  Site  (stations  li 
and  12),  Overland  Survey  Site  48  (stations  14  and  15),  and  Overland 
Survey  Site  31  (stations  19,  20,  21  and  22).   Location  of  these  vege- 
tation areas  can  be  found  on  Table  6.3.   Habitation  sites  did  not  always 
occur  within  or  between  associations  with  the  most  abundant  plant  re- 
sources.   The   mat   saltbush-wheatgrass/bottlebrush   squirreltail   and 
adjoining  mat  saltbush-greasewood  association  contained  478  usable 
Plants  per  «»,  and  yet  no  evidence  of  human  occupation  was  found  within 
the  area.   Another  area  which  contained  three  associations  (mountain 
mahogany,  basin  wildrye  and  big  sagebrush-spiny  hopsage)  with  313  usable 
Plants  per  m2  also  had  no  evidence  of  human  habitation. 

The  Corner  Site  occurred  within  a  chokecherry-serviceberry  asso- 
ciation surrounded  by  a  wheatgrass-big  sagebrush  association  on  three 
sxdes  and  an  aspen  association  on  the  fourth.   Plant  resources  at  the 
Corner  Site  totalled  246  per  m*.   Four  associations  surrounded  the 
Overland  Survey  Site  44  with  a  resource  density  of  228  plants  per  m* 
Plant  abundance  was  200  per  m*  at  the  Cedar  Breaks  Site  and  153  per  m* 
at  the  Overland  Survey  Site  48.   The  stone  circles  at  Survey  Site  31  lie 
in  close  proximity  to  four  associations  with  a  resource  density  of  146 
Per  m  .   Apparently,  the  abundance  of  plant  resources  was  not  the 
prxmary  factor  in  site  selection.   Another  factor  could  be  vegetation 
association  or  type  diversity. 

The  Overland  Survey  Site  44  lies  within  the  ecotone  between 
sagebrush  steppe,  saltbush-greasewood  and  wheatgrass-needlegrass 
shrubsteppe  types.  Associations  representative  of  each  vegetative  type 
were  found  within  the  2.4  km  radius  of  the  habitation  site.  Plant 
species  diversity  ranged  from  0.48  in  an  Indian  ricegrass-big  sagebrush 
association  to  0.75  in  the  mat  saltbush-black  greasewood  and  mat 
saltbush-sagebrush  associations.  Overland  Survey  Site  31  also  occurred 
in  the  ecotone  between  three  vegetative  types,  wheatgrass-needlegrass 
shrubsteppe,  sagebrush  stePPe  and  mountain  mahogany-chokecherry 
Diversity  in  this  ecotone  ranged  from  0.15  to  0.70.   The  other  three 
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habitation  sites  examined  occurred  in  areas  of  atypical  soil  conditions 
or  erosion  patterns. 

Overland  Survey  Site  48  occurs  within  the  wheatgrass-needlegrass 
shrub-steppe.   At  this  site,  erosion  has  removed  the  clay  loam  horizons 
and  exposed  badland  type  materials  high  in  clay  and  sodium.   The  nearby 
Indian  ricegrass-big  sagebrush  association  has  a  diversity  index  of  0.48 
while  the  badlands  mat  saltbush-sagebrush  association  has  a  diversity 
index  of  0.75.   At  the  Corner  Site,  erosion  has  exposed  acidic  shales 
overlying   a   coal   seam   and   this   area   is   occupied   by   both   the 
chokecherry-serviceberry  and  aspen  associations.   Plant  diversity  ranges 
from  0.42  in  the  surrounding  wheatgrass-big  sagebrush  association  to 
0.72  for  the  chokecherry-serviceberry.   Steep,  clay  slopes  within  the 
wheatgrass-needlegrass   shrubsteppe   provide   suitable   habitat   for 
one-seeded  juniper  (Juniperus  monosperma) .   The  Cedar  Breaks  Site  the 
only  juniper  association  found  in  the  Overland  Planning  Unit  has  a 
diversity  of  0.75.   At  Eight  Mile  Lake,  no  evidence  of  human  occupation 
was  detected  and  diversity  within  the  three  mat  saltbush  associations 
ranged  from  0.18  to  0.56.   Although  edible  plant  resources  existed  at 
the   Dug   Springs   site,   only   one   association   was   represented, 
wheatgrass-big  sagebrush  and  it  had  a  diversity  index  of  0.41. 

The  wheatgrass-big  sagebrush  association  covered  the  greatest 
portion  of  the  project  area  and  diversity  at  three  stations  (1,  13  and 
22)  representing  this  association  ranged  from  0.15  to  0.43.  No  human 
habitation  sites  were  found  in  this  association  without  an  intrusion  of 
other  associations. 

Statistical  analysis  of  the  diversity  data  indicates  that  no 
significant  difference  exists  between  associations  containing  human 
occupation  sites  and  those  not  containing  occupation  sites.  However, 
sampling  error  may  be  distorting  these  results.  Ranking  of  diversity 
estimates  indicates  a  considerable  amount  of  overlap  between 
occupation-related  vegetative  associations  and  unoccupied  associations. 
The  overlap  is  attributable  to  sample  stations  23,  24  and  25.  All  three 
stations  have  high  (70.50)  diversity  indices,  but  no  occupation  sites 
were  reported  for  the  immediate  area.  Lack  of  sites  may  be  due  to  the 
fact  that  this  area  was  not  surveyed  for  archeological  remains. 
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unoc- 


Exclusion  of  stations  23,  24  and  25  diversity  estimates  from  the 
cupied  group  results  in  statistical  tests  indicating  a  significant 
difference  between  occupied  and  unoccupied  vegetative  associations.  An 
archeological  survey  of  these  sample  stations  is  necessary  to  fully 
address  the  occupation  site/vegetative  diversity  question. 

Two  vegetation  sites,  (Overland  Survey  Sites  44  and  48)  could  have 
provided  edible  plant  resources  from  late  May  until  November,  while 
Overland  Survey  Site  31  and  the  Cedar  Breaks  Site  could  have  provided 
edible  plant  resources  from  late  June  until  November.  Plant  foods  at 
the  Corner  Site  were  available  in  late  June  and  again  in  September, 
while  edible  resources  were  available  during  July  and  August  at  Dug 
Springs  and  in  the  sagebrush  uplands.  Seeds  or  berries  could  have  been 
harvested  in  the  Hogback  Ridges  Area  from  July  through  September.  And, 
roots  could  be  harvested  at  Eight  Mile  Lake  in  late  May  and  seeds  in 
July-August.  During  September,  berries  could  be  harvested  in  the 
Atlantic  Rim  Area. 

The  Corner  Site  was  the  only  occupation  area  where  edible  plant 
resources  were  not  available  on  a  nearly  continuous  basis  from  May  until 
November.  At  those  sites  where  western  wheatgrass  (Agropyron  smithii) 
composed  the  bulk  of  the  edible  plant  resource,  there  may  be  a  break  in 
the  period  of  habitation  during  certain  years  due  to  low  seed  production 
by  this  species.  In  fact,  vegetative  reproduction  is  more  common  in 
western  wheatgrass  than  seed  production.  So,  the  apparent  break  in 
potential  occupation  time  at  the  Corner  Site  may  not  be  site  specific. 
Therefore,  site  selection  may  not  be  based  intirely  on  plant  resource 
seasonality. 

The  moisture  holding  capacity  of  soil  is  influenced  by  the  relative 
proportions  of  sand,  silty,  clay  and  organic  matter  it  contains.  Soils 
hxgh  in  organic  matter  or  sand/silt  fractions  hold  more  moisture  than 
soils  high  in  clay  content.  Hence,  plants  inhabiting  heavy  clay  soils 
experience  moisture  stress  sooner  than  those  growing  on  coarser  textured 
material  and  must  complete  their  life  cycle  earlier.  In  addition  to 
edaphic  conditions,  draws,  canyons  and  leeward  slopes  accumulate  addi- 
tional snowfall,  thus  extending  the  period  of  available  moisture  during 
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the  growing  season.   These  factors  are  part  of  the  controlling  influ- 
ences for  plant  development. 

Summary 

1.  Four  of  the  six  vegetative  types  representative  of  the  Wyoming 
Basin  Province  exist  in  the  Overland  survey  area.  These  types  can  be 
further  divided  into  12  associations  which  reflect  local  difference  in 
land  form  and  soil  parent  material. 

2.  Without  the  presence  of  livestock  exclosures  or  natural  areas 
it  is  difficult  to  determine  whether  the  composition  of  present 
vegetative  association  differs  from  that  of  pre-contact  time. 

3.  Plant  diversity  ranged  from  a  low  of  0.15  in  the  wheatgrass-big 
sagebrush  association  to  a  high  of  0.76  in  the  juniper-big  sagebrush 
association. 

4.  The  mat  saltbush-wheatgrass/bottlebrush  squirreltail  asso- 
ciation had  the  greatest  abundance  (451  individuals  per  m2)  and  the 
dwarf  aspen  understory  the  least  2  individuals  per  m' ) . 

5.  A  constant  supply  of  edible  plant  resources  could  be  obtained 
from  later  May  until  early  November  by  moving  from  one  vegetative 
association  to  another.  This  movement  did  not  necessitate  travel  along 
extensive  elevational  gradients. 

6.  In  the  Overland  Planning  Unit  area,  high  vegetation  diversity 
and  species  seasonality  may  have  influenced  campsite  location  more  than 
the  overall  abundance  of  edible  plant  species. 
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SURVEY  RESULTS 

A  total  of  24,240  acres  were  intensively  surveyed  during  the 
Overland  project.  This  represents  a  sample  of  3.56%  of  the  total 
acreage  in  the  Overland  Planning  Unit.  In  the  sampled  areas,  a  total  of 
236  sites  were  recorded  during  this  survey.  This  amounts  to  an  overall 
site  density  of  6.23  sites  per  square  mile,  .389  sites  per  40  acres,  or 
0.025  sites  per  hectare.  Of  these  sites,  159  are  prehistoric,  29  are 
historic  and  48  are  both  prehistoric  and  historic.  Table  7.1  presents 
summary  data  on  survey  areas,  stages  (as  identified  by  transect, 
quadrats  and  sections) ,  number  of  sites  per  sampling  unit  and  site 
density  per  square  mile. 

These  data  show  some  differences  between  the  sampling  units.  The 
density  figures  of  historic  sites  and  prehistoric/historic  sites  between 
the  sample  units  and  total  population  are  in  fairly  close  agreement. 
However,  there  are  striking  differences  between  the  density  figures 
among  the  prehistoric  sites.  Transects  1  and  3  show  the  highest  prehis- 
toric site  densities;  the  quadrat  units,  the  next  highest.  This  may 
relate  to  the  sampling  frame,  but  more  likely  is  related  to  cultural 
factors  in  site  location.  The  following  chapter  discusses  this  question 
in  detail. 


Table  7.1.   Survey  data  summary.* 


Acres 

11 
920 

1960 

T3 
2140 

T4 
1200 

T5 
1060 

Quad 
7360 

Section 
9600 

Total 
24,240 

Total  Sites 
Density/mile2 

19 
13.2 

17 
5.6 

55 
16.4 

13 

6.9 

9 
5.4 

77 
6.7 

46 
3.1 

236 
6  ? 

Total  Prehistoric 

Density /mile2 

14 
9.7 

9 
2.9 

42 
12.6 

7 
3.7 

4 
2.4 

51 
4.4 

31 
2. 1 

158 
L    7 

Total  Historic 
Density /mile2 

0 
0.0 

2 
0.7 

7 

2.1 

2 
1.1 

2 
1.2 

10 
0.9 

6 

0.4 

29 
0.8 

Total  Prehistoric/ 
Historic 

Density /mile2 

5 
3.5 

6 
1.9 

6 
1.8 

4 
2.1 

3 
1.8 

15 

1.3 

9 
0.6 

48 

1.3 

*  T  =  Transit 

Quad  =  160  acre  quadrat 
Section  =  640  acre  section 
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SITE  LOCATION  ANALYSIS 

by 

David  Eckles 

Introduction 

The  major  goal  of  the  Class  II  cultural  resource  investigation  was 
to  predict  to  the  extent  possible  where  archeological  and  historic  sites 
should  be  found  throughout  the  project  area.  This  was  accomplished  by  a 
multistage  sample  survey  and  subsequent  data  analysis.  Inferences  were 
made  as  to  where  sites  should  be  found  throughout  the  area  based  on 
several  levels  of  data  analysis.  These  analyses  are  discussed  below. 
Prehistoric  Sites 

According  to  the  vegetative  diversity  hypotheses,  prehistoric  sites 
should  be  located  in  areas  of  high  vegetative  diversity.  In  Reher's 
(1979)  original  formulation  of  the  hypothesis,  he  included  both  areas  of 
high  vegetative  and  topographic  diversity  as  the  most  important  factors 
in  site  selection.  In  the  Powder  River  Basin,  the  areas  of  highest 
ecological  diversity  are  those  "...  where  the  main  topographic  diver- 
sity, usually  associated  with  major  drainages,  crosscuts  the  variability 
of  the  overall  regional  ecological  zonation"  (Reher  1979:298). 

Visually,  (see  Map  1,  2),  the  Overland  sites  show  some  clustering 
in  areas  where  several  broad  vegetative  zones  occur  and  where  major 
drainages  crosscut  these  zones.  This  clustering  may  be  a  reflection  of 
more  intense  occupation  in  more  diverse  ecological  situations.  For 
example,  there  appears  to  be  site  clusters  in  Transect  3,  from  T17N  to 
T18N,  R92W.  Here,  Muddy  Creek  crosscuts  six  broad  vegetative  zones. 
Similarly,  some  clustering  is  apparent  in  the  far  western  part  of  the 
survey  (Transect  1,  and  block  areas)  where  north  and  south  Barrel 
Springs  Draw  crosscuts  four  vegetative  zones.  Another  cluster  of  13 
sites  occurs  in  a  sand  dune  area  in  T17N,  R91W  in  a  total  of  160  acres. 

There  are,  however,  other  areas  where  site  clusters  ought  to  occur 
if  the  diversity  hypothesis  is  correct.   For  example,  at  Atlantic  Rim, 
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in  the  eastern  portion  of  the  study  area,  eight  discontinuous  vegetative 
zones  occur,  as  well  as  springs  and  medium  order  drainages.  On  the 
other  hand,  the  13  sites  in  the  sand  dune  area  in  T17N,  R91W  are  within 
only  one  vegetative  zone  (although  three  different  zones  are  within  3 
miles),  and  only  low  order  drainages  are  present. 

Table  8.1  presents  data  concerning  the  number  and  relative  fre- 
quencies of  prehistoric  sites  in  the  various  broad  vegetative  zones. 
Based  on  the  relative  frequencies,  the  greatest  number  of  sites  were 
found  in  the  sagebrush  zone,  followed  by  the  saltbush  and  greasewood 
zones.  Those  figures  are  somewhat  misleading  because  of  the  amount  of 
acreage  surveyed  in  each  of  the  zones.  Therefore,  a  correction  factor 
was  calculated  that  takes  into  account  this  difference.  The  percent  of 
total  sites  in  an  area  was  divided  by  the  percent  of  total  acreage 
surveyed  in  each  area.  The  ratio  thus  derived  provides  a  more  accurate 
picture  of  site  density  in  each  area  (the  higher  the  ratio,  the  higher 
the  site  density).  From  Table  8.1,  it  can  be  seen  that  the  greasewood 
zone  contains  the  highest  site  density  followed  by  the  saltbush, 
sagebrush,  grassland,  mountain  shrub  and  juniper  zones.  No  sites  were 
found  in  the  aspen  zone,  although  very  few  acres  were  surveyed  here. 
This  is  also  true  of  the  juniper,  mountain  shrub  and  grassland  zones. 
This  fact,  along  with  the  fact  that  these  zones  have  greater  vegetation 
ground  cover,  may  have  effected  site  location  and  visibility. 

Given  these  caveats,  there  does  appear  to  be  some  periodicity  in 
site  location  and  density  in  certain  broad  vegetative  zones.  Interest- 
ingly, the  greasewood  zone  is  crosscut  by  the  major  drainages  in  the 
area  and  may  be  an  indication  of  the  kind  of  ecological  diversity  Reher 
(1979)  discussed.  There  are,  however,  several  other  factors  influencing 
site  location  and  density. 

Topography  undoubtedly  had  a  major  influence  on  site  location. 
Table  8.2  presents  data  concerning  site  location  in  various  broad 
topographic  zones.  The  relative  frequencies  of  sites  within  each  zone, 
as  well  as  the  ratio  value  to  account  for  amount  of  topographic  zone 
surveyed,  were  calculated.  These  data  indicate  that  sand  dunes  were  the 
most  important  topographic  variable  in  site  location  in  the  area, 
followed  by  ridges,  playas,  and  terraces.   Site  density  in  flats  and 
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Table  8.1.   Prehistoric  site  location  by  broad  vegetation  zone. 

Ratio 
(%  sites 
Amt.  Acres  by 

Zone  No.  Sites    Percent     SnnwveH      Pomont    v    o«*.«o^ 


Grassland  (1) 

5 

.024 

760 

.031 

.774 

Sagebrush  (4) 

100 

.474 

12,300 

.507 

.935 

Mountain  Shrub 

(5) 

3 

.014 

500 

.021 

.667 

Juniper  (9) 

1 

.005 

700 

.029 

.172 

Aspen  (10) 

0 

.000 

240 

.010 

.000 

Saltbush  (13) 

62 

.294 

6,460 

.266 

1.105 

Greasewood  (14) 

40 

.190 

3,280 

.135 

1.407 

TOTAL  211        1.001   24,240  .999 
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Table  8.2.   Prehistoric  sites  by  broad  topographic  zone. 


Zone 


Ratio 
(%  sites 
Amt.  Acres  by 


Dune 

105 

.507 

6,720 

.277 

1.830 

Flat 

21 

.101 

6,980 

.288 

.351 

Ridge  and  Ridge- 

slope 

58 

.280 

6,500 

.268 

1.104 

Playa 

5 

.024 

720 

.029 

.827 

Juniper  Ridge 

1 

.005 

680 

.028 

.178 

Terrace 

17 

.082 

2,640 

.109 

.752 

TOTAL 

207 

.999 

24,240 

.999 
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juniper  ridges  is  apparently  very  low.  Again,  the  amount  of  acres 
surveyed  for  playas  and  juniper  ridges  was  quite  low  and  may  have  biased 
the  results.  The  influence  of  sand  dunes,  however,  is  striking;  dunes 
were  apparently  a  key  factor  in  prehistoric  settlement  in  the  area. 

Sites  were  also  cross-tabulated  by  drainage  rank.   This  was  done  to 
examine  the  influence  of  water  on  prehistoric  settlement.   Drainage 
ranks  were  defined  as  follows:   both  the  Platte  River  and  Little  Snake 
River  were  considered  the  area's  primary  drainages  and  thus  assigned  a 
drainage  rank  (DR)  of  1.   Tributaries  to  these  rivers  such  as  Muddy 
Creek  and  Separation  Creek  were  assigned  a  drainage  rank  of  2.   Tribu- 
taries to  these  drainages  were  assigned  rank  3  and  so  on  up  to  drainage 
rank  7.   Internal  drainages  were  assigned  a  rank  of  8.   Playas  and 
springs  were  treated  as  separate  water  sources.   Data  on  site  location 
next  to  the  various  drainage  ranks  are  presented  in  Table  8.3.   It 
should  be  pointed  out  that  only  sites  on  or  within  100  meters  of  the 
particular  drainage  were  included.   This  was  done  because  the  survey 
transects  and  blocks  crossed  small  amounts  of  each  drainage;  most  of  the 
sites  are  farther  than  100  meters,  and  up  to  2500  meters,  away  from  the 
closest  drainage.   As  can  be  seen  from  Table  8.3,  there  is  a  decrease  in 
site  density  from  the  highest  to  lowest  drainage  ranks  as  might  be 
expected.   The  playa  sites  ranked  the  lowest.   Although  the  spring  sites 
ranked  relatively  high,  the  small  number  of  sites  and  acreage  surveyed 
limits  their  interpretive  value.   These  data  indicate  greater  site 
density  along  major  drainages  and  to  some  extent  the  influence  of  water 
on  prehistoric  site  location. 

At  this  point,  visual  observation  and  simple  statistical  manipu- 
lation of  a  few  variables  might  lead  to  the  conclusion  that  the  ecologi- 
cal diversity  hypothesis  has  been  fairly  well  supported.  Unfortunately, 
perhaps  the  explanation  of  prehistoric  site  location  and  density  in- 
volves examination  of  multiple  variables  and  their  interaction. 

With  this  in  mind,  an  attempt  was  made  to  examine  the  interaction 
of  a  relative  measure  of  vegetative  diversity  for  each  site, 
topographic,  and  hydrologic  variables.  The  number  of  different 
vegetation  zones  present  within  a  three  mile  radius  of  each  site  was 
determined.   The  number  of  sites  in  the  four  broad  topographic  zones 
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Table  8.3.   Prehistoric  sites  by  drainage  rank. 


Amt.  Acres 
Drainage  Rank     No.  Sites   Percent    Surveyed 


1  ~  2                 5  .096  230 

3  ~  4                13  .250  590 

5  "  6                13  .250  740 

7  -  8                13  .250  1,060 

PlaYa                 7  .135  720 

Spring 1 .019  60 


Ratio 

(%  sites 

by 

ent 

%  acres) 

.068 

1.435 

.174 

1.436 

.218 

1.147 

.312 

.807 

.212 

.637 

.018 

1.056 

T0TAL  52        1.000    3,400         1.001 
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(dune,  ridge,  flat  and  terrace),  and  the  six  drainage  ranks,  were 
cross-tabulated  with  the  number  of  vegetation  zones  (see  Tables  8.4  and 
8.5).  The  cross-tabulation  of  sites  by  vegetative  zones  and  topographic 
location  does  not  reveal  any  discernible  differences.  Apparently,  sites 
in  all  of  their  topographic  locations  are  fairly  uniformly  distributed 
throughout  the  number  of  vegetative  zones.  There  does  appear  to  be  some 
differences  among  sites  in  drainage  ranks  and  number  of  vegetative 
zones.  Site  density  appears  to  be  higher  in  areas  of  greater  vegetation 
diversity  and  in  proximity  to  major  drainages.  This  agrees  with  what 
has  been  observed  previously,  that  the  major  drainages  crosscut 
vegetative  zones,  thus  creating  increased  ecological  diversity  in  some 
areas.  It  would  appear  that  these  data  support  the  hypothesis  of 
greater  site  density  in  areas  of  higher  ecological  diversity. 

There  is  one  more  factor  that  appears  to  be  very  important  in 
prehistoric  site  location,  sand  dunes.  As  mentioned  previously,  sand 
dune  areas  in  the  Overland  study  area  contain  the  highest  percentage  of 
sites.  Data  from  Table  8.4  revealed  a  large  number  of  dune  sites 
present  in  areas  ranging  from  two  to  six  vegetative  zones  within  three 
miles  to  the  site.  Table  8.6  also  shows  that  dune  sites  rather  evenly 
crosscut  both  the  major  vegetative  zones  and  drainages  ranks.  Dunes, 
more  than  the  other  topographic  variables,  account  for  the  observed 
variation  in  prehistoric  site  location. 

Correlation  and  Multiple  Regression  Analyses 

Prehistoric  settlement  patterns  were  undoubtedly  a  product  of  many 
variables,  as  the  discussion  up  to  this  point  has  indicated.  This  is 
not  surprising  if  we  assume  that  prehistoric  Red  Desert  hunter-gatherers 
were  involved  in  an  annual  seasonal  transhumance  from  montane  to  basin 
environments  (this,  however,  is  assumed,  not  established  for  the  Red 
Desert).  Thus,  an  attempt  was  made  with  the  Overland  site  data  to  find 
if  certain  site  attributes  correlated  with  environmental  attributes. 

Vegetative  Diversity  and  Assemblage  Diversity 
Recent  analyses  of  assemblage  variability  in  Red  Desert  Region  have 
suggested  that  there  are  not  clear-cut  distinctions  between  different 
types  of  site  types  (Latady  et  al.  1981).   In  other  words,  similar 


Table  8.4.   Cross-tabulation  of  prehistoric  sites  by  number  of  vegetative  zones  within  three  miles  and 
topographic  location. 


2 
3 

4 
5 

6 


Dune 


No.  Vegetative    No. 

Zones        Sites 


Percent 


25 
37 
21 

20 
5 


.500 

.528 

.50 

.513 

.455 


Ridge 
No. 
:    Sites    Percent 

No. 
Sites 

Flat 

Percent 

Ter 
No. 
Sites 

race 
Percent 

Tot 
No. 
Sites 

als 
Percent 

)     17 

.340 

6 

.120 

2 

.040 

50 

1.000 

!     20 

.286 

9 

.129 

4 

.057 

70 

1.000 

10 

.238 

6 

.143 

5 

.119 

42 

1.000 

1     14 

.359 

1 

.026 

4 

.102 

39 

1.000 

5 

.455 

0 

.000 

1 

.091 

11 
212 

1.001 

0> 


Table  8.5.   Cross-tabulation  of  prehistoric  sites  by  number  of  vegetative  zones  within  three  miles  and  drainage  rank. 

PR  1-2         PR  3-4  PR  5-6  PR  7-8  Playa  Spring  Total 

No. 
Vegetative  No.  No.  No.  No.  No.  No. 

Zones    Sites  Percent  Sites  Percent   Sites  Percent   Sites  Percent   Sites  Percent   Sites  Percent 


2 

0 

.000 

7 

.137 

20 

.392 

19 

3 

0 

.000 

1?. 

.179 

27 

.403 

12 

4 

5 

.116 

12 

.279 

2 

.047 

11 

5 

13 

.361 

8 

.222 

2 

.055 

8 

6 

4 

.333 

2 

.167 

0 

.000 

1 

,373    4 
.179    13 


.256 
.222 
.083 


11 
5 
5 


.078 
.194 
.256 
.138 
.417 


1 
3 
2 

0 
0 


.020 
.045 
.046 
.000 
.000 


No. 

Sites 

Percent 

51 

1.000 

67 

1.000 

43 

1.000 

36 

.998 

12 

1.000 

209 
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Table  8.6.   Cross-tabulation  of  sites  by  topography  and  vegetation  zones, 
and  topography  and  drainage  rank. 

a.   Vegetation  Zone 


Vegetation 
Zone 

Dune 
No. 
Sites   Percent 

Ridge 
No. 
Sites   Percent 

No. 
Sites 

Flat 
.  Percent 

Terrace 
No. 
Sites  Percent 

i 

1 

.200 

2 

.400 

1 

.200 

1 

.200 

4 

55 

.550 

30 

.300 

6 

.060 

9 

.090 

5 

0 

.000 

3 

L.000 

0 

.000 

0 

.000 

9 

0 

.000 

1 

L.000 

0 

.000 

0 

.000 

10 

0 

.000 

0 

.000 

0 

.000 

0 

.000 

13 

27 

.409 

22 

.333 

12 

.182 

5 

.076 

14 

22 

.550 

8 

.200 

4 

.100 

6 

.150 

b.   Drainag 

b  Rank 

Drainage 
Rank 

Dune 
No. 
Sites  Percent 

No. 
Site 

Ridge 

s  Percent 
.182 

No. 
Sites 

0 

Flat 

Percent 
.000 

Ter 
No. 
Sites 

2 

race 
Percent 

1-2 

16 

.727 

4 

.091 

3-4 

25 

.521 

16 

.333 

1 

.021 

6 

.125 

5-6 

25 

.455 

21 

.382 

6 

.109 

3 

.055 

7-8 

27 

.771 

5 

.143 

1 

.028 

2 

.057 

Playa 

13 

.394 

9 

.273 

10 

.303 

I 

.030 

Spring 

0 

.000 

1 

.167 

3 

.500 

2 

.333 
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activities  tend  to  be  carried  out  at  all  site  types.  However, 
habitation  sites  tend  to  have  slightly  higher  tool  type  and  raw  material 
diversities  than  so-called  limited  activity  sites. 

Following  this,  no  attempt  was  made  to  segregate  sites  into  func- 
tionally separate  site  types.  Rather,  the  relationships  between  several 
measures  of  assemblage  diversity  and  environmental  variables  were  used 
to  examine  the  distribution  of  different  activities  over  the  study.  In 
other  words,  following  from  the  hypothesis  of  higher  site  densities  in 
areas  of  high  vegetative  diversity,  areas  of  high  vegetative  diversity 
might  exhibit  higher  assemblage  diversity  (i.e.  habitation  sites)  than 
other  areas. 

Regression  analyses  and  Person's  product  moment  correlation  coeffi- 
cient, r,  (Blalock  1979:396),  were  used  to  investigate  this  hypothesis. 
Statistics  were  calculated  using  the  SPSS  program  SCATTERGRAM  AND 
REGRESSION  (Nie  et  al.  1975).  Person's  "r"  can  be  used  to  determine  the 
nature  of  the  relationship  between  two  interval-scaled  variables;  that 
is,  can  increase  or  decrease  in  one  variable  be  used  to  predict  change 
in  the  other  variable.  Person's  "r"  can  also  be  used  to  measure  the 
strength  of  the  relationship  between  the  two  variables.  The  coefficient 
measures  the  amount  of  spread  of  a  bivariate  point  plot  about  a  linear 
least-squares  regression  line  which  takes  the  form 

Y  =  a  +  B  X, 
Where  Y  =  the  variable  along  the  vertical  axis, 

X  =  the  variable  along  the  horizontal  axis, 

a  =  the  Y  intercept  of  the  regression  line,  and 

B  =  the  slope  of  the  line. 

Person's  "r"  is  an  estimate  of  the  goodness  of  fit  of  the  scatter  of 
points  about  this  idealized  regression  line.  The  statistic  ranges  from 
-1.0  to  1.0.  A  value  of  0.0  indicates  no  relationship  between  the  two 
variables. 

A  preliminary  analysis  by  Larson  (1980)  examined  the  relationships, 
as  measured  by  Pearson's  "r",  between  plant  diversity  and  tool  debitage 
diversity.  Vegetative  diversity  was  calculated  by  recording  the  plant 
communities  and  associations  within  0.25  miles  of  each  site.  The  area 
of  each  vegetative  zone  was  then  calculated  using  a  planimeter.   Using 
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these  figures,  a  vegetative  diversity  index  was  calculated  using  the 
Shannon-Weiner  formula  (Pielou  1978:290).  Using  the  same  formula, 
diversity  indices  for  stone  tools  and  debitage  were  also  generated. 

Larson  (1980:5)  utilized  the  Pearson's  V  to  test  the  relationship 
between  vegetative  and  tool  debitage  diversity.  The  correlation  between 
the  tool  and  vegetative  diversity  indices  was  -.00937  (r2  =  .00009), 
indicating  almost  no  relationship  between  the  two  variables.  He  con- 
cluded that  "this  is  probably  due  more  to  the  lack  of  tools  on  site,  as 
already  mentioned,  rather  than  a  true  negative  correlation  between 
habitation  sites  and  diverse  environments"  (Larson  1980:6). 

He  goes  on  to  say  that  "when  we  looked  at  the  comparison  of 
debitage  and  vegetational  diversity,  we  find  a  much  better  correlation 
(Larson  1980:6),  r  =  0.12281  (r2  =  .01508). 

On  the  basis  of  these  preliminary  statistics,  it  would  have  to  be 
admitted  that  almost  no  correlation  exists  between  the  variables.  Both 
vegetative/stone  tool  and  vegetative/debitage  diversity  index  corre- 
lations show  almost  a  random  distribution;  the  r2  values  explain  a  very 
small  percent  of  the  variation.  This  would  lead  one  to  reject  the 
vegetative  diversity  hypothesis  and  site  type. 

Because  Larson's  (1980)  analysis  was  an  initial  attempt  using  only 
three  variables,  it  is  possible  that  other  factors  are  important  in 
explaining  site  location.  These  are  now  examined,  and  a  follow-up  to 
Larson's  analysis  was  performed.  In  this  case,  the  data  were  man- 
ipulated somewhat  differently.  Vegetative  diversity  was  calculated  by 
determining  the  percent  of  different  broad  vegetative  zones  within 
three  mile  radius  of  each  site.  Larson  (1980)  used  a  measure  of  on-site 
vegetation  within  0.25  miles  of  each  site.  Although  an  arbitrary 
measure,  the  three  mile  radius  was  thought  to  represent  a  maximum 
foraging  radius  for  hunter-gatherers  in  the  Red  Desert. 

In  addition  to  lithic  assemblage  diversity,  correlation  with 
vegetative  diversity,  site  area  (in  square  meters),  site  elevation,  and 
tool/debitage  ratio  was  examined.  In  addition,  the  number  of  edible 
plants  was  recorded  at  each  site  and  was  included  in  this  analyses  as 
another  measure  of  vegetative  diversity. 


a 
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Test  statistics  for  the  analyses  appear  in  Table  8.7.  These 
correlation  coefficients  show  almost  no  relationship  between  the  vari- 
ables. In  fact,  none  of  the  correlation  coefficients  account  for  more 
than  1%  of  the  variation,  as  evidenced  by  the  r2  values.  These  data 
agree  with  Larson's  (1980)  initial  analysis  and  show  an  almost  random 
distribution  between  site  attributes  and  vegetative  diversity  measures. 
These  data  are  also  in  contrast  to  Reher's  (1979)  Powder  River  Basin 
study  in  which  vegetative  diversity  was  highly  correlated  with  site 
assemblage  diversity  (see  also  Eckles  and  Welty  1980,  Francis  1980). 

It  is  possible  that  correlation  of  a  single  variable  against 
another  cannot  or  will  not  account  for  the  variation  and  that  it  is 
necessary  to  determine  the  importance  of  co-variation  within  a  set  of 
variables.  Toward  this  goal,  a  series  of  multiple  regression  analyses 
were  run  using  site  attribute  data  and  vegetative  diversity  measures. 
"The  most  important  uses  of  the  technique  as  a  descriptive  tool  are: 
(1)  to  find  the  best  linear  prediction  equation  and  evaluate  its 
prediction  accuracy;  (2)  to  control  for  other  confounding  factors  in 
order  to  evaluate  the  contribution  of  a  specific  variable  or  set  of 
variables;  and  (3)  to  find  structural  relations  and  provide  explanations 
for  seemingly  complex  multivariate  relationships  .  .  .  (Kim  and  Kohout 
1975).  The  results  of  the  multiple  regression  analyses  are  presented  in 
Table  8.8. 

As  can  be  seen  even  when  multiple  variables  are  considered,  little 
predictive  power  is  present  when  site  attributes  and  vegetative  diversi- 
ty measures  are  compared.  The  strongest  correlations  in  these  analyses 
occur  with  flake  and  tool  diversity  with  other  site  attributes;  the 
vegetative  diversity  measures  appear  at  the  bottom  of  the  sequence  and 
appear  to  account  for  less  of  the  variation  on  the  dependent  variable. 

Crosstabulation  With  Other  Site  Attributes 

Not  all  site  variables  have  been  considered  in  the  analysis  thus 
far.  These  include  the  presence  of  ground  stone,  hearths  and  lithic  raw 
material  at  various  sites.  In  order  to  examine  the  relationships 
between  these  variables  and  environmental  diversity,  contingency  tables 
and  accompanying  chi-square  statistics  were  computed  using  the  SPSS 
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Table  8.7.   Pearson's  "r"  correlation  coefficients  between  site  attributes 
and  vegetative  diversity  measures. 


Site  Attributes 


Tool/Debitage  Ratio 
Tool  Diversity  Index 
Flake  Diversity  Index 
Area 
Elevation 


Vegetative 
Diversity  Index 


r  -  -.03745 
r2  =  .00140 

r  =  -.00883 
r2  =  .00008 

r  =  -.02184 
r2  =  .00048 

r  =  -.03432 
r2  =  .00118 

r  =  -.05067 
r2  =  .00257 


Number  Edibles 


r  =  .01005 
r2  =  .00010 

r  =  .10379 
r2  =  .01077 

r  =  .08822 
r2  =  .00778 


r  =  .00289 
r2  =  .00001 


r  =  .4581 
r2  =  .00210 
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207 


207 


207 
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program  CROSSTABS  (Nie  etal.  1975).   The  results  are  presented  in  Table 
8.9. 

Several  of  the  variables  appear  to  be  highly  associated.  Ground 
stone  is  highly  associated  with  tool  diversity  index,  vegetative 
diversity  index  (but  not  number  of  edibles),  and  fire-cracked  rock. 
Fire-cracked  rock  is  highly  associated  with  the  vegetative  diversity 
index.  Lithic  raw  material  on-site  is  highly  associated  with  the 
vegetative  diversity  index  and  to  a  lesser  extent  with  tool  diversity 
index.  These  data  indicate  to  a  degree  the  association  of  certain  tools 
and  measures  of  vegetative  diversity  as  would  be  expected.  Ground  stone 
is  most  often  assumed  to  be  associated  with  plant  food  processing, 
hearths  with  food  processing  and  residential  sites. 

This  can  be  further  observed  from  an  examination  of  the  presence  of 
ground  stone  and  fire-cracked  rock  by  topographic  zone  (Table  8.10). 
Sites  in  sand  dunes  constitute  the  majority  of  sites  with  ground  stone 
and  fire-cracked  rock,  again  indicating  the  relationship  between  site 
location  and  sand  dunes.  Not  surprisingly,  the  majority  of  sites 
containing  lithic  raw  material  occur  on  flats  and  ridges  where  the  raw 
material  is  more  often  found.  This  may  be  an  indication  of  a  certain 
amount  of  site  location  in  these  areas  for  the  purpose  of  raw  material 
procurement. 

Summary  of  Prehistoric  Site  Location 

Several  different  analyses  have  been  performed  to  test  the  rela- 
tionship of  key  site  variables  and  site  location  variables.  Most  of  the 
analyses  point  to  some  degree  of  correlation  between  ecological  diversi- 
ty and  site  location  and  density.  Clearly,  sand  dunes  constitute  a 
major  factor  in  site  location  (a  point  to  be  discussed  in  a  later 
chapter).  There  also  appears  to  be  associations  of  sites  and  site 
densities  in  areas  where  major  drainages  crosscut  several  broad  vege- 
tation zones.  Perhaps  more  interesting  was  the  lack  correlation  between 
most  site  variables  and  vegetative  diversity  measures.  This  may  be  a 
problem  of  methodology  or  a  reflection  of  the  kinds  of  hunter-gatherer 
adaptations  to  the  Red  Desert  region.  This  latter  issue  will  be  dis- 
cussed further  in  the  current  research  chapter. 


Table  8.9.   Cross-tabulation  statistics  (Chi-square  results) 
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X2 

= 
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df 
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c\ 
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=E 
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■ 

.0368 
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X2 

= 

5.8488 

X2 

= 

10.1492 

df  = 

8 

df 

= 

8 

df 

= 

8 

c*  = 

.3092 

c-l 

= 

.6642 

ex. 

= 

.2547 

X2  - 

10.5318 

X2 

= 

5.6132 

X2 

- 

7.3365 

df  = 

9 

df 

= 

9 

df 

= 

9 

ex  = 

.3092 

ot, 

= 

.7779 

(5=4 

« 

.6021 

X2  = 

4.757 

X2 

= 

14.4426 

X2 

= 

11.7035 

df  - 

12 

df 

= 

12 

df 

= 

12 

Cs<.  = 

.9656 

0( 

= 
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1 
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Tool  Diversity  Index 


Flake  Diversity  Index 


Vegetative  Diversity  Index 


Number  Edibles 


Site  Area 


Elevation 


Fire-cracked  Rock 


Lithic  Raw  Material 
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Table  8.10.   Presence  of  ground  stone,  fire-cracked  rock  and  lithic  raw 
material  by  topographic  zone. 

Ground  Stone Fire-cracked  Rock  Lithic  Raw  Material 

Dune  61.5%  51.6%  33.3% 

Flat  7.7%  4.8%  15.2% 

Ridge  15.3%  33.9%  49.4% 

Terrace  11.5%  8.9%  12.1% 

Playa  3.8%  0.8%  0.0% 
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Historic  Site  Location 

Sheepherder  Camps 

A  total  of  77  historic  sites  or  historic  components  were  recorded 
during  the  Overland  Survey.  Of  these,  74  consisted  of  surface  scatters 
of  historic  period  artifacts  often  associated  with  domestic  animal  bone 
and  chopped  wood  features.  These  sites  have  been  assumed  to  be 
sheepherder  camps.  The  other  historic  sites  consisted  of  a  corral, 
dugout  with  wood  structure,  and  the  Separation  Station  railroad  camp 
(see  below  for  discussion) . 

Sheepherding  in  Wyoming  followed  a  pattern  of  seasonal  transhumance 
from  high  to  low  elevations  (Kornfeld  1983:53;  Todd  1980:1).  Typically, 
summers  were  spent  in  mountain  pastures  (8500-13,000  ft),  winters  in 
basin  areas  (5000-6400  ft),  with  spring  and  fall  seasons  near  foothill 
areas  (Fawcett  1981:59);  Kornfeld  1983:53;  Todd  1980:1). 

On  a  daily  basis,  sheepherders  followed  the  movements  of  the  flocks 
from  the  bedding  areas  to  grazing  and  watering  areas  and  back  to  the 
bedgrounds  (Kornfeld  1983:52).  Camps  were  apparently  moved  every  few 
days  to  avoid  overgrazing  (Kornfeld  1983:53). 

Three  site  types  were  recognized  by  Kornfeld  (1983:53)  in  the 
organizational  structure  of  sheepherding:  the  sheepherder  camp,  the 
central  camp  of  the  ranching  outfit  and  the  shearing/docking/shipping 
site.  The  sheepherder  camp  usually  consists  of  the  herder  and  his 
wagon,  dogs,  horses,  supplies  and  trash  (Erickson  1979).  Sheepherder 
camps  "...  serve  as  a  central  location  for  daily  foraging  and  watering 
of  the  sheep.  Thus,  grazing  and  watering  are  expected  to  be  the  main 
determining  factors  of  site  location"  (Kornfeld  1983:53).  Central  camps 
occasionally  have  a  permanent  structures,  in  addition  to  wagons. 
Because  spring  activities  like,  shearing,  docking  and  branding  are  often 
performed  at  the  central  camp,  specialized  structures  like  sheep  pens 
are  present  (Kornfeld  1983:55).  The  central  outfit  camp  location  is  de- 
termined largely  by  access  to  individual  sheepherder  camps  and  access  to 
water  (Kornfeld  1983:55). 

Todd  (1980:23)  has  identified  two  kinds  of  sheepherder  camps:  the 
high  altitude  tent  or  cabin  site  (above  9000  ft)  and  the  mid  and  lower 


wagon  camp.  The  latter  conforms  to  Kornf eld's  (1983)  sheepherder  camp 
and  most  likely  represents  the  type  of  sheepherder  camp  encountered  in 
the  Overland  survey.  Such  sites  would  most  likely  be  winter  camps  with 
deposits  of  wood,  sometimes  coal  and  trash.  The  presence  of  baling  wire 
and  hay  scatters  may  indicate  supplemental  feeding  (Fawcett  1981:59). 
Smaller  satellite  camps  may  have  been  established  for  overnight  stays 
from  the  wagon  camp  (Todd  1980:3).  The  wagon  camps  tend  to  be  located 
on  ridges  independent  of  water  sources  (Fawcett  1981:59). 

A  study  by  Erickson  (1979)  indicated  some  of  the  particulars  of 
sheepherder  (wagon  camp)  camp  locations.  Generally,  sheepherders  work 
alone  caring  for  about  2000  ewes. 

Sheep  ranchers  in  the  Red  Desert  often  do  not  own  any  ranch 
buildings  or  corrals'  for  working  or  lambing  the  sheep.  These 
operations  are  in  most  cases  conducted  in  the  open,  on  leased 
public  land.  .  .  Camps  can  be  moved  as  often  as  every  two 
days  on  the  dry  spring  pastures  of  the  Red  Desert,  and  less 
frequently  as  the  grazing  improve  at  the  higher,  better 
watered  elevations  to  the  southeast  (Erickson  1979:4). 
Interviews  with  a  former  Red  Desert  and  Laramie  Basin 
sheepherder  indicated  that  80%  of  his  camps  were  located  on 
hilltops.  This  informant  indicated  that  the  ideal  location 
for  a  sheep  camp  was  in  a  sheltered  area  for  bedgrounds  and 
with  a  good  view  of  the  surrounding  area  (Erickson  1979:5). 

Turning  to  the  Overland  data,  several  analyses  were  performed  to 
determine  if  site  location  patterns  could  be  discerned.  The  historic 
sheepherder  camps  were  analyzed  in  similar  ways  as  the  prehistoric  sites 
to  determine  if  associations  between  sites  and  location  were  present. 
Tables  8.11  and  8.12  show  cross-tabulations  of  historic  sheepherder 
camps  by  broad  vegetative  zone  and  topographic  zone.  Interestingly,  the 
sheepherder  camps  are  most  common  in  the  sagebrush  and  greasewood  zones 
and  are  clearly  dominant  on  ridges.  This  is  the  expected  relationship 
as  sheepherder  wagon  camps  in  the  mid  to  lower  basin  elevation  should  be 
primarily  associated  with  grazing  areas  and  location  on  ridges.  Data 
presented  in  Table  8.13  show  a  fairly  even  distribution  of  sites  accord- 
ing to  drainage  route  indicating  that  presence  of  water  resources  were 
important,  but  not  as  critical  a  site  location  factor  as  forage  re- 
sources, bedground  area  and  ridgetop  location.  This  is  in  agreement 
with  Erickson  (1979).   It  is  difficult  to  fully  evaluate  the  apparent 
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Table  8.11.   Historic  sheepherder  camps  by  broad  vegetation  zone. 


Ratio 
(%  sites 
Amt.  Acres  by 

No.  Sites   Percent    Surveyed     Percent   %  acres) 


Zone 


Grassland  (1)  0 

Sagebrush  (4)  48 

Mountain  Shrub  (5)  0 

Juniper  (9)  i 

Aspen  (10)  0 

Saltbush  (13)  11 

Greasewood  (14)  14 


TOTAL  74  24,240 


.000 

740 

.648 

12,520 

.000 

500 

.014 

680 

.000 

220 

.149 

6,380 

.189 

3,200 

.031 

.000 

.517 

1.256 

.021 

.000 

.028 

.500 

.009 

.000 

.263 

.567 

.132 

1.432 
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Table  8.12.   Historic  sheepherder  camps  by  broad  topographic  zone. 

Ratio 
(%  sites 
Amt .  Acres  by 

Zone No.  Sites   Percent Surveyed Percent   %  acres) 


Dune  Ridge 

Dune  Flat 

Dune  (Play a  and 

Terrace) 

Flat 

Ridge 

Terrace 

Playa 

Juniper  Ridge 


TOTAL  74  24,240 


No.  Sites 

Percent 

Survey 

28 

.378 

2,880 

9 

.122 

3,040 

0 

.000 

940 

12 

.162 

7,140 

19 

.257 

6,160 

6 

.081 

2,680 

0 

.000 

720 

0 

.000 

680 

119 

3.176 

125 

.976 

039 

.000 

295 

.549 

254 

1.012 

111 

.730 

030 

.000 

028 

.000 

191 


Table  8.13.   historic  sheepherder  camps  by  drainage  rank. 


Ratio 
(%  sites 
Amt .  Acres  by 

Drainage  Rank     No.  Sites   Percent    Surveyed Percent    %  acres) 


1-2 
3-4 
5-6 
7-8 
Playa 
Spring 


TOTAL  74  3,400 


4 

.054 

230 

15 

.203 

590 

19 

.257 

740 

21 

.284 

1,060 

13 

.176 

720 

2 

.027 

60 

068 

.794 

174 

1.167 

218 

1.179 

312 

.910 

212 

.831 

018 

1.500 
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importance  ol  springs  in  relation  to  sheepherder  camps  due  to  the  small 
sample  size, 

in  order   to   evaluate   the  potential  relationship  between  site 
attributes   and   environmental   parameters,   two   sets   of   correlation 
analyses  (Pearson's  r)  were  performed  between  sheepherder  camp  artifact 
diversity  and  number  of  artifacts  with  vegetative  diversity  and  ele- 
vation (Table  8.14).   The  results  of  these  correlations  show  virtually 
no  relationship  between  the  variables,  similar  to  prehistoric  sites. 
There  are  several  explanations  for  this.   It  is  possible  that  the  kinds 
of  adaptive  processes  for  both  prehistoric  hunter-gatherers  and  historic 
sheepherding   pastoralists   are   similar.    Kornfeld   (1983:58-59)   has 
concluded  that  sheepherders  "mapped  out"  the  resources  in  the  sense  that 
Binford  (i960)  distinguished  between  foraging  (mapping  on)  strategies 
and  collection  (logistical)  strategies.   The  lack  of  correlation  between 
ecological  and  site  variables  for  both  historic  and  prehistoric  sites 
may  be  an  indication  of  a  mapping  on  strategy  where  people  are  moved  to 
resources,  as  opposed  to  a  logistical  strategy  where  resources  are  moved 
to  consumers  (see  following  chapter).   It  may,  on  the  other  hand,  be 
more  of  a  reflection  of  a  lack  of  ability  to  discern  relationships  as  a 
result  of  site  transformation  processes,  artifact  curation,  etc.  (see 
Hoffman  1982  for  discussion  of  sheepherder  camps  in  this  regard). 

The  function  of  the  dugout  structure  is  unknown.   It  location  on 
the  juniper  ridge  makes  it  somewhat  improbable  as  a  central  campsite  or 
shearing/docking  site.   No  features  were  associated  that  could  assist  in 
determining  its  function,  whether  related  to  herding  or  something  else. 
The  corral  may  be  a  shearing/docking  area  given  that  is  located  near  a 
major  road  south  of  Rawlins  and  the  presence  of  a  corral  structure. 
Separation  Station  -  (48CR1059)  (Analysis  by  William  Fawcett) 
Archeological   investigations  were   conducted   at   the   Separation 
Station  during  the  Overland  project.   This  site  was  a  former  railroad 
station  on  the  transcontinental  railroad.   It  was  occupied  from  1868 
through  the  early  1900s.   Separation  is  located  14  miles  west  of  Rawlins 
near  Separation  Creek.   The  station  served  as  a  work  place  and  residence 
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Table  8.14.   Pearson's  "r"  correlation  coefficients  for  historic  site 
attributes  and  vegetative  diversity  and  elevation. 

Site  Attributes Vegetative  Diversity  Index Elevation 

Artifact  Diversity  Index       r  =  -.03169  r  =  .32009 

r2  =  .00100  r2  =  .10246 

Number  Artifacts  r  =  .24329  r  =  .12104 

r2  =  .05919  r2  =  .01465 
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lor  section  crews  and  provided  water  for  steam  powered  trains  (Fawcett 

1979:1). 

A  3%  sample  collection  and  point  plotting  of  time  sensitive  arti- 
facts was  undertaken.  The  collections  were  designed  to  provide  a  sample 
of  artifacts  which  could  be  analyzed  to  address  three  major  research 
topics:  temporal  variability  at  Separation  Station,  ethnic  origins  of 
the  residents  and  artifact  frequency  and  discard  patterns  (Fawcett 
1979). 

Three  indices  were  used  to  measure  the  age  of  the  deposits.  Window 
glass  thickness  has  increased  over  time,  from  1850  to  the  present;  and 
was  used  as  a  dating  technique.  Another  measure  was  to  determine  the 
proportion  of  bottle  glass  to  ceramics,  which  has  also  increased  over 
time  (Fawcett  1979:5).  Mean  dates  were  calculated  on  the  basis  of 
maker's  marks  and  manufacturing  characteristics  of  bottles,  ceramics  and 
cans. 

The  results  of  these  analyses  show  mean  dates  from  1885  to  1909,  an 
increase  in  window  glass  thickness  and  increase  in  bottle  glass  ceram- 
ics. They  also  indicate  mean  dates  and  relative  dates  for  various  parts 
of  the  site.  Individual  artifacts  date  to  the  1860s  and  1870s.  in  all, 
the  dating  of  the  artifact  assemblage  is  in  close  agreement  with  histor- 
ical documentation  on  the  occupation  span  at  Separation  Station. 

Fawcett  (1979:6-9)  also  analyzed  the  spatial  distribution  of 
artifacts  within  Separation  Station.  He  found  evidence  for  a  permanent 
structure  of  sandstone  and  brick  and  possible  evidence  that  tents  were 
used.  He  also  found  a  certain  amount  of  segregation  in  the  deposits. 
The  highest  densities  of  ceramics  and  bottles  were  found  with  the 
.  structure.  Animal  bone  was  restricted  to  several  large  trash  dump 
areas.  Most  of  the  cans  occur  in  a  diffuse  scatter  around  the  site  and 
in  three  large  dump  areas.  The  diffuse  scatters  can  be  explained  by 
tossing  the  cans  away  from  the  main  site  and  subsequent  dispersal  by 
strong  winds,.  The  dumps  are  related  to  the  initial  occupation  when  a 
greater  amount  of  activity  took  place  as  a  result  of  building  activity 
and  during  site  abandonment  (Fawcett  1979:8). 

Finally,  Fawcett  (1979:9-11)  examined  the  artif actual  evidence  in 
terms  of  ethnic  affiliations  at  the  site.   He  found  that  the  artifacts 
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indicated  occupation  primarily  by  Europeans  from  the  northeast  and 
midwest.  He  also  found  Chinese  porcelain  rice  bowls  from  two  of  the 
dump  areas.  None  of  the  historic  records  indicated  the  presence  of 
Chinese  inhabitants  at  Separation.  The  evidence  is  intriguing,  but  as 
Fawcett  (1979:10)  admits,  not  conclusive,  as  imported  Chinese  ceramics 
could  have  been  used  by  non-Chinese  occupants  at  Separation  Station. 
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CURRENT  RESEARCH  IN  THE  RED  DESERT  AREA 
By 
David  Eckles 

Introduction 

Since  the  inception  of  the  Overland  Planning  Unit,  cultural  re- 
source Class  I  and  Class  II  investigations  in  1979,  a  relatively  large 
amount  of  Class  III,  survey  work  and  excavation  has  occurred  in  the  Red 
Desert  area.  These  investigations  have  revealed  heretofore  unknown  or 
■little  researched  aspects  of  Red  Desert  prehistory  and  history.  Re- 
search contributions  have  focused  on  recently  discovered  alti thermal  or 
Early  Archaic  sites,  sand  dune  site  excavations,  cultural  chronology, 
lithic  raw  material  procurement,  and  theories  concerning  hunter-gatherer 
adaptations. 

I'alcoindian  Period 

Sites  of  the  Paleoindian  period  are  still  few  in  number  in 
southcentral  Wyoming.  The  earliest  date  for  a  (possible)  Clovis  site  is 
from  the  Union  Pacific  Mammoth  site  south  of  Rawlins,  Wyoming.  A  date 
of  11,280  ±  350  (9330  BC)  was  obtained  from  this  site.  There  is  some 
question  if  this  site  represents  a  human  occupation  (see  Prison 
1978:29).  Two  other  sites  that  have  not  been  formally  investigated  are 
the  Morgan  site  (48SW773)  from  northwest  Sweetwater  County  and  the  Mud 
Springs  site  (48SW774)  in  southwest  Sweetwater  County  (Frison  1978:29). 
Both  contained  fluted  projectile  points.  The  Finley  site  (48SW5)  is 
located  in  northwest  Sweetwater  County  in  an  area  of  stabilized  sand 
dunes  near  a  spring  and  bog  area  (Frison  1978:183).  Cody  Complex 
artifacts  were  found  in  association  with  an  extinct  form  of  Bison. 
Radiocarbon  dates  of  8590  ±  220  and  9026  ±  118  were  obtained  from  the 
Finley  Site  (Frison  1978:23).  A  Scottsbluff  projectile  point  was 
recovered  from  the  lowest  levels  in  the  Deadman  Wash  site  (48SW1455)  in 
western  Sweetwater  County  (Armitage  et  al.  1982).  The  Pine  Spring  site 
located  on  the  western  site  of  the  Green  River  Valley  system  yielded 
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dates  of  11,830  ±  410  and  9695  ±  195  years  BP  (Frison  1978:23).  A 
recently  investigated  site  south  of  Rawlins,  Wyoming  (Sage  Creek  site 
48CR3815)  yielded  dates  of  8230  ±  540  and  8210  ±  260  associated  with  a 
level  containing  hearths  and  lithic  artifacts  (Latady  n.d.).  A  site  in 
the  Great  Divide  Basin,  48SW4492,  yielded  a  date  of  8020  ±  90  years  BP 
(Creasman  and  Garvey  1983:32). 

Clearly,  the  number  of  Paleoindian  sites  in  the  Red  Desert  and 
peripheral  areas  is  small,  limiting  interpretations  and  current  research 
on  the  Deadman  Wash  site  (Amitage,  et  al  1982;  Mackey,  et  al.  1982) 
has  focused  on  paleoenvironmental  reconstruction  and  cultural  chronolo- 
gy. Few  definitive  statements  can  be  made  at  this  point,  but  both  the 
Deadman  Wash  and  Sage  Creek  Paleoindian  components  appear  to  be  camping 
sites.  They,  therefore,  have  a  great  potential  to  yield  extremely 
important  data  on  this  aspect  of  Paleoindian  adaptations. 

The  lack  of  Paleoindian  kill  sites  in  the  Red  Desert  may  be  a 
reflection  of  differential  preservation  and  lack  of  excavation,  but  may 
also  relate  to  differing  adaptations  to  the  area.  This  problem  can  only 
be  resolved  by  a  more  intensive  search  for  and  excavation  of  Paleoindian 


sites. 


Early  Archaic  Period 

Recent  developments  in  southwestern  Wyoming  archeology  have  re- 
vealed the  presence  of  definite  Early  Archaic  site  components.  Dated 
components  have  been  found  in  the  Green  River  Basin,  Red  Desert  and 
Overland  Planning  Unit  area.  Table  9.1  provides  an  up-to-date  list  of 
Early  Archaic  (or  Altithernial)  dates  in  these  areas.  These  dates  are 
convincing  evidence  of  Early  Archaic  peoples  in  the  Green  River  and 
Washakie  Basin,  and  North  Platte  River  Valley.  This  is  in  contrast  to 
previous  interpretations  that  interior  basin  areas  were  devoid  of  human 
occupants  or  that  during  the  Altithermal  (ca.  7500-5000  years  BP) 
hunting-gathering  populations  abandoned  the  interior  basins. 

Current  research  efforts  have  focused  on  this  problem.   Sender  et 
al.  (1982:preface)  have  concluded  that: 

.  .  .  It  now  appears  that  the  Red  Desert  during  the 
Altithermal  was  used  by  gatherers  and  hunters  as  part  of  a 
larger,  ecologically  varied  region  for  the  exploitation  of 


Table  9.1.   Radiocai 
years  B, 


bon  dates  for  Early  Archaic 
P.) 


sites  in  southcentral  and  southwest  Wyoming  (ca.  7500-5000 


Site 


48CR122 
Shoreline  Site 

48CR936 


Location 


Northern  Carbon  County  - 
North  Platte  River 

Central  Red  Desert  - 
sand  dune 


Date 


5220  ±  150  BP  (3270  BC) 


5640  ±  110  BP  (3090  BC) 


Comments 


Charcoal  -  OWSA 


Charcoal 


WWC 


48CR1849 


48CR1946 

(Sender  et  al  1982) 


Central  Red  Desert 
sand  dune 

Central  Red  Desert 
sand  dune 


48SW1029 


Central  Red  Desert  - 
sand  dune 


5250  ±  170  BP  (4110  BC  ±  250) 
5810  ±  180  BP  (4710  BC  ±  250) 

5130  ±  120  BP 
4810  ±  130  BP 
6150  ±  120  BP 
6260  ±  280  BP 
6270  ±  150  BP 
6600  ±  110  BP 

5520  ±  70  BP 


Charcoal  -  hearth  -  OWSA 
Charcoal  -  hearth  -  OWSA 

Burned  wood  -  HPC 
Burned  wood  -  HPC 
Burned  wood  -  HPC 
Burned  wood  -  HPC 
Burned  wood  -  HPC 
Burned  wood  -  HPC 

Charcoal  -  hearth  -  OWSA 


48SW3102 


Red  Desert  -  Adobe  Town 
area 


5240  ±  150  BP  (4110  BC  ±  240) 


Charcoal  -  hearth  -  OWSA 


48SW2590 
(Creasrnan  and 
Garvey  1983) 

48SW1455 
Deadman  Wash 
(Armitage  et_  al, 
1982) 


Southwest  Sweetwater  County 
Miller  Mountain 


Western  Sweetwater  County 
Green  River  Basin 


7290  ±  115  BP 

5680  ±  70  BP  (3730  BC; 

5295  ±  75  BP  (3346  BC) 

5530  ±  140  BP 
6000  ±  140  BP 
6840  ±  90  BP 


Charcoal 
Charcoal 
Charcoal 

Charcoal 
Charcoal 
Charcoal 


hearth 
hearth 
hearth 

WWC 
WWC 
WWC 


WWC 
WWC 
WWC 


oo 


Table  9.1.   (continued) 
Site 


Location 


48SK4491 

(Creasman  and 
Garvey  1983) 

48SW1900 


48SW5019 

48SW5020 
48CR3961 


48SW1668 

(Sell  et  al.  1981) 


Red  Desert  -  Great  Divide 
Basin 


Red  Desert  -  Great  Divide 
Basin 

Rock  Springs  Uplift 

Rock  Springs  Uplift 

Red  Desert  -  Great  Divide 
Basin 

Green  River  Basin 


Date 


5520  ±  80  BP  (7570  BC) 

5510  ±  70  BP  (3500  BC) 

6150  ±  90  BP  (4200  BC) 
5900  ±  80  BP  (3950  BC) 
5630  ±  120  BP  (3680  BC) 

6460  ±  130  BP 


Comments 


Charcoal  -  WWC 

Charcoal  -  WWC 

Charcoal  -  WWC 
Charcoal  -  WWC 
Charcoal  -  WWC 

Charcoal  -  WWC 
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resources  available  on  a  seasonal  basis.  The  region  could 
have  included  the  grassland,  transition  and  forest  zones  to 
the  south  and  east  and  the  variability  of  the  Bighorns  and 
other  ranges  to  the  northeast  and  northwest.  A  reasonable 
comparison  can  be  made  to  the  annual  cycle  of  activities  of 
prehistoric  groups  in  the  basin  and  range  areas  of  the  Great 
Basin.  The  interior  drainage  pattern  of  the  Wamsutter  area 
could  have  retained  enough  surface  water  and  ground  moisture 
to  support  a  mixed  desert  ecosystem  that  humans  could  exploit 
on  a  seasonal  basis.  Like  many  prehistoric  Great  Basin  human 
ecosystems,  humans  would  not  have  lived  there  year  round. 
Each  band  probably  would  have  found  adequate  resources  of 
seeds,  nuts,  berries  and  small  game  in  the  spring  and  after 
any  summer  or  early  fall  rainy  season.  As  the  land  became 
dryer  and  the  available  food  scarcer  the  groups  would  shift  to 
higher  elevations  where  different  foods  matured  at  different 
times  to  insure  an  adequate  nutrition  level  all  year.  Addi- 
tional sites  from  this  period,  with  buried  and/or  surface 
remains,  should  be  found  in  this  region.  The  system  of  dried 
lake  beds,  seasonal  springs,  intermittent  seasonal  streams  and 
shallow  lakes  in  the  Wamsutter  area  has  the  potential  for 
being  the  locations  for  numerous  sites  that  can  provide  more 
information  on  what  was  to  now  almost  a  missing  period  of 
prehistory  in  Wyoming. 

From   excavations   at   the  De adman  Wash   site,   Armitage   et   al. 
(1982:187-188)  concluded  that: 

The  subsistence  activities  during  Altithermal  time  represent  a 
dramatic  shift  in  orientation  from  the  preceding  big  game 
.hunting  adaptation  of  the  Paleoindian.  The  high  ratios  of 
groundstone  to  flaked  lithics  throughout  the  Altithermal 
strongly  support  the  conclusion  of  a  gathering-dominated 
subsistence  base.  This  is  substantiated  by  the  faunal  remains 
which  show  that  during  the  Altithermal  period  a  poor  hunting 
environment  prevailed.  The  poor  hunting  environment  is 
demonstrated  by  the  absence  of  large  herbivores  (grazers)  such 
as  Bison  from  the  faunal  collection.  In  addition,  the  large 
game  animals  represented  by  the  faunal  remains  were  solitary 
animals  and  browsers.  The  faunal  remains  do  show  that  a  wide 
range  (small,  medium  and  large)  of  animals  were  utilized; 
however,  the  mean  weight  of  animals  taken  is  only  26.4  kg. 
Considering  the  limited  hunting  represented  by  the  mean  weight 
and  total  number  of  animals  (N  ■  8)  taken  and  the  high  ratio 
of  plant  processing  vs  hunting  related  tools,  and  the  occur- 
rence of  special  use  pits  (believed  to  be  plant  processing 
pits),  only  in  the  Altithermal  components,  this  provides  a 
strong  argument  that  Altithermal  subsistence  activities  were 
dominated  by  plant  gathering  and  processing  supplemented  by 
opportunistic  hunting  of  available  game  animals.  .  . 


These  interpretations,  although  interesting,  should  be  applied  with 
caution.  The  sites  with  Early  Archaic  components  excavated  to  date 
appear  to  be  conforming  to  these  patterns,  but  the  lack  of  large 
herbivore  kill  sites  may  be  a  product  of  site  preservation  and  visibil- 
ity. These  analyses  do.  present  provocative  new  evidence  of  Early 
Archaic  occupation  of  interior  basins  in  southern  Wyoming.  Only  con- 
tinued research  along  these  lines  will  further  ellucidate  the  Early 
Archaic  pattern. 

Middle  Archaic  through  Late  Prehistoric  Periods 

Several  site  investigations  in  the  later  prehistoric  time  periods 
have  revealed  important  new  data.  The  Deadman  Wash  site,  in  addition  to 
Early  Archaic  components,  contained  Middle  Archaic  through  Late  Prehis- 
toric periods. 

The  beginning  of  the  period  is  marked  by  an  almost  sudden 
change  in  the  too],  assemblage  at  the  site.  This  change  is 
best  demonstrated  by  the  variety  of  projectile  point  styles. 
in  Component  7,  dating  between  3000  and  2000  B.P.,  side 
notched,  corner  notched,  stemmed,  indented  base  dart  points 
and  the  distinctive  side  notched  Mallory  (Scoggins)  dart  point 
occur.  Stemmed  indented  base  and  corner  notched  dart  points 
continue  to  be  used  until  ca.  1700  years  B.P.  Arrow  points 
first  appear  in  the  site  around  1700  years  B.P. 

Another  important  change  in  the  artifact  assemblage  is  in 
the  relative  decrease  in  energy  expended  in  the  production  of 
tools.  This  is  evidenced  by  1)  decreased  use  of  bifacial 
knifes  and  increased  use  of  flake  knives,  and  2)  decreased 
occurrence  of  stylized  scraping  tools  and  an  increased  occur- 
rence of  utilized  flakes.  Coupled  with  these  changes  in 
flaked  lithics  is  a  decrease  in  the  ratio  of  groundstone  in 
flaked  lithics,  suggesting  a  decrease  in  wild  plant  processing 
from  Altithermal  times  (Armitage  _et  al.  1982:188). 

On  the  basis  of  ratios  of  groundstone  artifacts  to  lithic  artifacts, 
Mackey  et_  al.  (1982)  proposed  that  post-Altithermal  populations  relied 
more  heavily  on  faunal  resources,  and.  that  a  relatively  balanced  hunting 
and  gathering  strategy  emerged  at  this  time.  Groundstone  artifacts 
apparently  were  present  in  higher  proportions  during  the  Early  Archaic 
occupations  compared  to  later  times.  Additionally,  the  faunal 
assemblages  indicated  change  between  the  two  periods.   No  bison  remains 
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were  found  in  the  Altithermal  levels,  but  in  all  other  post-Altithermal 
.levels.  The  mean  animal  weight  of  the  various  species  apparently 
increased,  and  there  were  indications  of  increasing  proportions  of 
medium  and  large  sized  animals  having  been  hunted  in  the  later  time 
periods  (Mackey  et  al.  1982:33).  A  similar  interpretation  was  presented 
on  materials  from  the  Cow  Hollow  Creek  site  (Schock  e_t  _al.  1982). 

Of  interest  in  this  regard  is  the  recent  excavation  of  the  Inman 
Bison  site,  A8SW36G4  (Latady  and  Scott  1981).  This  is  a  Late  Prehistor- 
ic processing  area  where  bones  were  scattered  among  fire-cracked  rocks, 
lithic  tools  and  flakes.  A  single  unlined  basin-shaped  hearth  was  also 
encountered.  The  site  is  located  in  a  sand  dune  in  the  Adobe  Town  area 
of  the  Red  Desert.  Radiocarbon  dates  place  the  site  at  AD  890  ±  120  and 
AD  900  ±  120  years.  The  site  is  a  rare  find  in  the  area,  indicating 
bison  exploitation  was  rare.  This  would  fit  Steward's  model  of  a 
generalized  foraging  strategy  centered  around  plant  and  small  animal 
exploitation  with  occasional  bison  kills.  Reher  (1977)  and  Reher  and 
Prison  (1980)  have  hypothesized  that  bison  populations  may  have  in- 
creased in  response  to  favorable  vegetation  changes  as  a  result  of  more 
mesic  climatic  conditions.  When  an  optimum  amount  of  bison  were 
present,  a  large  kill  became  more  feasible  (Latady  and  Scott  1980). 

These  are  intriguing  data  and  interpretations.  The  analyses  are, 
however,  based  on  single  sites  and  should  be  regarded  as  testable 
hypotheses  in  future  investigations. 

Sand  Dune  Site  Archeology 

The  Overland  survey  and  subsequent  surveys  and  site  excavations 
have  revealed  the  importance  of  sand  dunes  and  indicate  that  dunes  are 
local  points  for  prehistoric  site  location.  A  similar  situation  was 
found  in  northeastern  Utah  (Singer  1979).  in  attempting  an  explanation 
for  intensive  prehistoric  use  of  dunes,  Singer  (1979:42-46)  suggested 
that  several  aspects  of  dune  ecology  were  interrelated  and  made  them 
attractive  to  hunter-gatherer  groups. 

Sand  dunes  appear  to  undergo  a  general  developmental  pattern.  At 
first,  plant  life  is  restricted  by  nutrient  deficiency  of  the  ponds,  but 
the  dune  often  holds  water  better  than  surrounding  soils.  Thus,  they 
may  attract  various  plants  despite  deficiencies  in  nutrients.   As  dunes 
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age,  nutrient  value  is  increased  by  buildup  of  organic  matter,  and  can, 
in  time,  support  a  great  diversity  of  floral  and  faunal  species. 

One  of  the  members  of  the  diverse  floral  assemblage  is  Indian 
ricegrass  (Oryzopsis  sp.).  The  grass  is  well  suited  to  growth  in  dune 
soils  and  is  quite  drought  resistant. 

Seeds  of  this  plant  can  be  dormant  on  the  ground  for  up 
to  seven  years  and  then  germinate  with  the  first  rainfall. 
Consequently,  even  with  enhanced  dune  activity,  Oryzopsis 
could  quickly  recover  and  repopulate  a  sand  dune  area.  This 
would  be  most  likely  to  occur  during  a  wet  season  when  dunes 
are  least  active  (Singer  1979:43). 

Ethnographic  data  indicate  that  Oryzopsis  was  a  major  food  resource 
of  the  Shoshone  and  Paiute.  This  grass  ripens  in  mid- June  to  mid- July 
and  was  harvested  in  July  by  the  Paiute.  The  women  cut  armloads  of  the 
grass  and  carried  them  to  threshing  areas  to  remove  and  roast  the  seeds. 
Sometimes,  the  Oryzposis  seeds  were  recovered  from  the  caches  of 
kangaroo  rats.  The  southern  Paiute  also  camped  at  sand  dunes  in  order 
to  harvest  Oryzopsis  (Singer  1979:44). 

In  addition  to  the  abundance  of  Indian  ricegrass  in  dunes,  other 
grasses  were  available  for  consumption  (see  Marlow,  this  volume) . 
Singer  (1979:44-45)  also  notes  that  dunes  offered  a  diversity  of  fauna, 
.  especially  rabbits  and  deer,  as  well  as  smaller  animals.  These  factors 
may  have  contributed  to  the  attractiveness  of  dunes  to  prehistoric 
hunter-gatherer  groups.  Similar  factors  were  undoubtedly  present  in  the 
Red  Desert  dunal  areas  and  may,  in  part,  explain  the  dominance  of 
prehistoric  sites  in  the  dunes. 

Paleoenvironmental  Reconstruction 

As  a  result  of  recent  excavation  at  the  Deadman  Wash  site  and  other 
sites,  paleoenvironmental  reconstructions  have  been  presented,  which  may 
correlate  with  changes  in  prehistoric  cultural  patterns.  Using 
sedimentological  analysis  and  faunal  analyses  Mackey  e_t  al.  (1982:31) 
proposed  the  following  scenario  for  the  Deadman  Wash  site.  The  end  of 
the  Pleistocene  marks  the  end  of  an  erosional  period.  Deadman  Wash  and 
other  stream  channels  deposited  sands  and  gravels  on  bedrock.  The 
period  was  a  wet  one,   becoming  increasing  dry,  not  conducive  to 
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formation  of  dunes  and  lacking  precipitation  to  cause  marked  erosion. 
From  13,000  to  7500  years  ago,  a  period  of  alluviation  and  aggradation 
occurred.  The  post-Pleistocene  dune  formation  occurred,  and  Paleoindian 
groups  inhabited  the  basin.  The  period  from  7500  -  7000  years  BP  was 
marked  by  degradation  and  erosion.  This  was  a  xeric  period  in  which 
dunes  were  formed.  From  7000  -  5000  years  ago,  dunes  stabilized  and  the 
major  drainages  deposited  poorly  sorted  sandy  alluvium  in  entrenched 
channels.  From  5000  -  4500  years  ago,  there  was  another  period  of 
degradation.  A  second  period  of  sand  dune  formation  began.  A 
subsequent  period  alluviation  occurred  from  4000  to  700  years  ago.  The 
drainages  were  completely  filled  with  alluvium.  From  700  -  650  years 
BP,  there  was  another  short  period  of  entrenchment  at  the  Deadman  Wash. 
During  the  period  650  -  400  years  BP,  alluviation  partially  filled  the 
formerly  entrenched  channel.  An  erosional  period  occurred  from  400  - 
35U  years  ago,  followed  by  another  period  of  alluviation  from  350  -  80 
years  ago.  In  the  last  80  years  or  more,  a  marked  period  of  erosion  and 
degradation  has  occurred. 

Certain  similarities  to  this  model  have  been  found  in  Ahlbrandt's 
(1974)  study  of  Killpecker  dune  field.  He  found  a  similar  period  of 
erosion  and  dune  formation  at  about  7000  years  ago.  He  also  found  an 
erosional  episode  from  11,500  -  11,000  years  ago,  not  found  in  the 
Deadman  Wash  site  deposits.  Ahlbrandt  (1974)  found  soil  horizonization 
indicating  a  period  of  stability  that  corresponds  to  Mackey's  eX  al. 
(1982)  period  of  alluviation  starting  about  2500  years  ago.  He  also 
found  no  depositional  episodes  from  7000  to  2500  years  ago.  Haynes 
(1965)  found  similar  periods  of  erosion  at  7000  years  BP  and  alluviation 
at  2500  years  BP. 

Mackey  e_t  al.  (1982:54-62)  have  argued  that  the  major  climatic 
changes  as  indicated  in  their  work  correlate  with  cultural  changes  in 
prehistoric  hunter-gatherers.   They  state  that, 

A  number  of  general  conclusions  regarding  population 
changes  are  immediately  obvious.  First  there  is  no  indication 
in  the  radiocarbon  dates  that  Paleoindian  population  densities 
were  high  in  prehistoric  southwestern  Wyoming.  (This  is 
partially  a  result  of  biased  archaeological  site  excavation: 
very    few    Paleoindian    sites    have    been    excavated.) 
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Second,   there  is  a  two  thousand  year  gap  from  the  only 
Paleoindian  radiocarbon  date  to  the  earliest  dated  Archaic 
occupations  in  prehistoric  southwestern  Wyoming.   Third,  there 
is  a  low  population  density  during  the  Altithermal  Period. 
Fourth,   the  increase  in  the  number  of  middle  Altithermal 
radiocarbon  dates  argues  for  an  increase  in  human  population 
in   prehistoric   southwestern   Wyoming   (probably  because   a 
wetter,  more  mesic  climatic,  regime  fostered  increased  plant 
forage  growth  with  consequent  increased  herbivore  densities 
for  wild  plant  procurement  by  prehistoric  hunters.   Fifth, 
there  is  a  decrease  in  the  relative  number  of  late  Altithermal 
dates  indicating  another  adverse  (xeric  with  lower  precipita- 
tion) climatic  regime  with  consequent  decrease  in  wild  animal 
and  human  population  densities.   Sixth,  from  2000  B.C.  to  A.D. 
1000  there  was  a  stable  population  density  (based  upon  the 
number  and  temporal  distribution  of  radiocarbon  dates)  pre- 
sumably because  of  a  stable  climatic  and  environmental  regime 
that  supported  a  relatively  constant  and  predictable  number 
and  density  of  wild  animals  for  hunting  and  useful  plants  for 
gathering.   Seventh,  there  is  a  marked  increase  in  radiocarbon 
dates  per  century  beginning  about  A.D.  100  and  continuing  to 
about  A.D.  1000.   This  marked  increase  in  radiocarbon  dates 
undoubtedly  reflects  a  marked  human  population  increase.   The 
population  increase  was  undoubtedly  made  possible  by  a  climat- 
ic regime  with  increased  precipitation  which  increased  forage 
for  large  herbivore  herds  that  were  exploited  by  prehistoric 
hunters.   Eighth,  at  approximately  A.D.  1300  there  is  a  marked 
decrease  in  the  number  of  radiocarbon  dates  in  southwestern 
Wyoming.   This  may  partially  be  a  reflection  of  the  limits  of 
the  effectiveness  of  the  radiocarbon  dating  technique,  but  is 
temporally  correlated  with  (and  undoubtedly  a  result  of)  the 
marked  erosional  period  occurring  at  A.D.  1275  to  1300.   Such 
an  erosional,  xeric  climatic  regime  would  have  decreased 
forage  and  thereby  decreased  the  density  and  number  of  wild 
animals   available   to   support   prehistoric  hunters.    (The 
erosion  may  also  have  destroyed  a  certain  proportion  of  the 
sediments  that  contained  remains  of  prehistoric  occupation 
from  this  time  period.)   Ninth,  the  lack  of  radiocarbon  dates 
after   A.D.   1600   is   a   reflection   of   the   usefulness   of 
radiocarbon  dating  (because  of  its  relatively  long  half  life), 
European  contact  (leading  to  the  purposeful  dessimation  of 
large  bison  herds),  introduction  of  European  diseases,  warfare 
and  consequent  native  Indian  population  decline  (mackey  et  al. 
1982:54-58).  

The  correlation  of  paleoclimatic  or  paleoenvironmental  factors  with 
cultural  change  has  been  popular  in  archeology.  Usually,  simple  links 
are  proposed  to  account  for  the  change,  such  as  a  more  mesic  period 
allowing  more  forage  for  certain  key  animal  species,  in  turn  allowing 
more  favorable  hunting,  and  subsequent  human  population  increases  (cf. 
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Reher  1977).  Clearly,  these  data  and  interpretations  are  intriguing, 
but  the  case  is  far  from  being  proven.  The  well  documented  presence  of 
cultural  groups  in  the  southern  Wyoming  basins  in  the  Altithermal 
indicates  the  need  to  reevaluate  our  notions  of  the  "Archaic"  as  a  term 
used  to  define  a  cultural  adaptation.  We  need  to  look  for  stronger 
links  between  the  kind  of  Early  Archaic  adaptations  and  the  reconstruct- 
ed environment.  How  and  why  would  more  mesic  episodes  attract 
hunter-gatherers  to  the  area?  The  idea  of  sand  dune  succession  may  be 
relevant  here.  The  large  rise  in  radiocarbon  dated  components  or 
features  from  about  1900  -  900  years  ago  demands  explanation.  Was  there 
a  significant  population  increase  or  have  geological  factors  biased  the 
sample  of  dates?  If  demographic  change  is  a  contributing  factor,  was  it 
a  result  of  immigration  or  indigenous  population  increase?  What  links 
between  climate  and  resources  would  provide  the  opportunities  for  larger 
extant  populations?  How  would  climatic  changes  and  population  changes 
affect  mobility,  resource  extraction  settlement  patterns  or  exchange 
systems . 

Research  has  largely  not  addressed  these  questions.  The  data  base 
is,  however,  expanding  as  a  result  of  recent  work  in  the  area,  and  we 
may  be  able  to  begin  answering  some  of  these  questions. 

Theoretical  Models  in  Hunter-Gatherer  Studies 

All  archeological  analysis  depends  on  theoretical  formulations 
whether  explicitly  stated  or  assumed.  Theory  guides  all  research  by 
providing  a  set  of  logical  and  interrelated  principles  that  make  sense 
of  "facts".  Archeological  facts,  being  stone  tool  features,  sites,  site 
distributions,  etc.,  are  made  sense  of  by  reference  to  a  theoretical 
construct.  Theories  are  constantly  being  modified  as  new  information 
arises  which  does  not  "fit"  the  previous  model. 

Much  of  archeological  theorizing  is  a  result  of  the  examination  of 
archeological  facts  and  the  use  of  uniformitarian  principles  with  regard 
to  studies  of  extant  "primitive"  peoples.  For  example,  on  the  basis  of 
Julian  Steward's  (1938)  model  of  Great  Basin  Shoshonean  society,  Thomas 
(1973)  tested  the  model  with  archeological  data.  Similarly,  Singer 
(1979)  and  Mackey  ejt  al.  (1982)  proposed  that  archeological  data  and 
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relationships  could  be  explained  in  part  by  reference  to  similar  sit- 
uations described  in  the  ethnographic  literature. 

Reher  (1979)  has  proposed  that  hunter-gatherer  strategies  in  the 
Northwest  Plains  can  vary  from  generalized  broad-spectrum  gathering  to 
specialized  hunting,  and  that  these  differing  strategies  should  be  found 
in  archeological  deposits. 

Similarly,  Binford  (1976,  1979,  1980)  has  distinguished  between  two 
kinds  of  hunter/gatherer  adaptive  strategies;  the  foraging  and  collect- 
ing strategies.  In  a  foraging  strategy,  foragers  ".  .  .  typi-  cally  do 
not  store  foods  but  gather  foods  daily.  They  range  out  gathering  food 
on  a  daily  basis  and  return  to  their  residential  base  each  afternoon  or 
evening"  (Binford  1980:5). 

In  contrast  "...  logistically  organized  collectors  supply  them- 
selves with  specific  resources  through  specially  organized  task  groups 
.   .   Logistical  strategies  are  labor  accommodations  to  incongruent 
distributions  of  critical  resources  or  conditions  which  otherwise 
restrict  mobility  ..."  (Binford  1980:10). 

.  .  .  In  contrast  to  foragers,  collectors  are  charac- 
terized by  (1)  the  storage  of  food  for  at  least  part  of  the 
year  and  (2)  logistically  organized  food  procurement  parties. 
The  latter  situation  has  direct  "site"  implications  in  that 
special  task  groups  may  leave  a  residential  location  and 
establish  a  field  camp  or  a  station  from  which 
food-procurement  operations  may  be  planned  and  executed.  If 
such  procurement  activities  are  successful,  the  obtained  food 
may  be  field  processed  to  facilitate  transport  and  then  moved 
to  the  consumers  in  the  residential  camp"  (Binford  1980:10). 

Binford  also  distinguishes  different  site  types  within  the  forager 
and  collector  strategies.  Among  foragers,  only  the  residential  base  and 
location  are  present.  The  residential  base  is  the  "...  locus  from 
which  foraging  parties  originate  and  where  most  processing,  manufactur- 
ing and  maintenance  activities  take  place  (Binford  1980:9).  The  lo- 
cation is  a  place  where  extractive  tasks  take  place  exclusively  (Binford 
1980:9).  The  collecting  strategy  contains  these  and  three  other  site 
types.  The  field  camp  is  a  temporary  operational  center  for  a  task 
group.  The  station  is  a  place  where  "...  Special-purpose  task  groups 
are  localized  when  engaged  in  information  gathering  ..."  (Binford 
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1980:12),  such  as  a  hunting  stand.   Caches  are  storage  areas  for  large 
amounts  of  a  resource  to  be  obtained  at  a  later  date. 

An  analysis  of  lithic  assemblages  by  Julie  Francis  is  relevant  in 
this  regard  (in  Latady  et  al.  1982).  Based  on  the  Adobe  Town  analysis, 
differences  in  intersite  variation  between  the  Powder  River  Basin  and 
Red  Desert  were  observed. 

.  .  .  In  the  case  of  the  Powder  River  Basin,  sites 
partitioned  out  into  fairly  discrete  small  and  large  habita- 
tion sites,  and  several  different  types  of  limited  activity 
sites,  with  a  general  tendency  toward  certain  types  of  fea- 
tures to  be  found  only  on  certain  site  types.  In  the  case  of 
the  Adobe  Town  sites,  site  types  cannot  be  as  clearly  defined. 
So-called  habitation  sites  can  be  separated  from  limited 
activity  sites  on  the  basis  of  higher  raw  material  and  tool 
type  diversity  indices.  However,  similar  tool  types,  fea- 
tures, and  raw  material  sources  are  found  at  both  site  types. 
The  principal  factor  which  differentiates  the  two  types  is 
size.  Probably,  as  a  result  of  reoccupation,  habitations  tend 
to  be  much  larger  than  limited  activity  sites.  Certain 
aspects  of  the  environmental  settings  surrounding  sites  may 
differ  between  habitation  and  limited  activity  sites.  This 
may  account  for  the  fact  that  certain  areas  or  locations  along 
the  Adobe  Town  12"  line  laterals  tend  to  be  reoccupied,  while 
others  are  not"  (Latady  et  al.  1982:165). 

Similar  indications  of  a  different  kind  of  hunter-gatherer  strategy  were 
observed  in  the  Overland  data.  The  same  kinds  of  situations  seem  to 
have  occurred:  the  presence  of  similar  tool  types  in  association  with 
hearths  and  ground  stone  in  all  site  types,  indications  of  reoccupation 
and  more  dense  settlement  in  certain  environmental  settings  as  discussed 
above.  The  lack  of  correlations  between  key  variables  (i.e.  site 
attributes  and  environmental  variables)  may  be  an  indication  of  more  of 
a  forager  strategy  in  the  Red  Desert.  This  may  be,  in  part,  the  result 
of  the  patchy  nature  of  environments  important  to  hunter-gatherers,  as 
compared  to  the  almost  linear,  more  clearly  differentiated  environmental 
zones  of  the  Powder  River  Basin. 

With  respect  to  raw  material  procurement  in  the  Red  Desert, 

lithic  raw  material  source  areas  are  ubiquitous.  Suitable 
flaking  materials  are  widespread  and  can  be  procured  in  many 
locations  (lag  gravels,  cobbles,  outcrops,  etc.).  The 
co-occurrence  of  lithic  procurement  with  other  activities 
suggests   that  people  often  gathered  raw  materials  while 
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pursuing  other  activities,  as  opposed  to  making  a  special  trip 
to  a  source  location.  These  different  types  of  lithic  pro- 
curement strategies  have  been  termed  casual  and  deliberate 
procurement,  respectively  (Luedtke  1976).  Apparently,  casual 
lithic  procurement  was  very  much  the  case  in  the  Red  Desert 
area  and  prehistoric  groups  may  have  been  obtaining  raw 
materials  and  other  resources  in  an  "encounter"  basis,  rather 
than  employmg  specialized  task  groups  (Latady  et  al  1982-167- 
see  also  Michaelsen  1983).  ' 

Conclusions 

The  various  lines  of  evidence  and  interpretations  suggest  some 
interesting  things  about  Red  Desert  archeology.  They  suggest  that  it 
was  occupied  principally  by  foraging  groups  in  a  cool  northern  desert 
environment.  This  is  in  contrast  to  the  more  specialized  or  more 
logistically  oriented  bison  hunters  of  the  grassland  portions  of  the 
Northwestern  Plains.  As  several  authors  have  suggested,  the  strategies 
of  prehistoric  groups  in  the  Red  Desert  and  adjacent  areas  of  southwest- 
ern Wyoming  appear  more  similar  to  Great  Basin  strategies. 

Clearly,  questions  remain  and  research  is  needed  in  many  areas. 
The  Overland  project  and  other  sample  surveys  can  indicate  where  sites 
are  likely  to  occur,  but  their  value  in  addressing  pertinent  research 
questions  is  limited.  A  recurrent  observation  in  the  works  of  the 
authors  cited  in  this  chapter  is  the  importance  of  buried  sites  with 
stratified  deposits.  It  has  only  been  in  the  last  several  years  that 
intensive,  multidisciplinary  excavations  have  been  undertaken  in  the  Red 
Desert.  We  simply  need  more  excavation  daua  on  key  sites  if  we  are 
going  to  understand  culture  change  and  the  underlying  reasons  why  sites 
are  located  where  they  are. 
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CONCLUSIONS 

A  Class  I  and  Class  II  cultural  resource  investigation  of  the 
Overland  Planning  Unit  has  been  completed  and  the  results  described  in 
this  volume.  A  multi-stage  sampling  design  was  employed  in  which 
transects,  quadrats  and  sections  were  intensively  surveyed.  The 
sampling  design  was  intended  to  locate  a  representative  sample  of 
prehistoric  and  historic  sites  from  which  cultural  resource  managers  and 
researchers  could  "predict"  where  sites  are  most  likely  to  be  found  in 
the  area.  Analysis  of  site  location  and  attribute  variables  showed  that 
favored  prehistoric  site  locations  were  in  dunal  areas  and  where  a 
number  of  vegetative  zones  were  crosscut  by  major  drainages.  The  higher 
densities  of  sites  in  the  central  survey  portion  of  the  Overland 
Planning  Unit  demonstrates  the  apparent  interaction  of  these  variables. 
Interestingly,  however,  no  correlations  existed  between  the  calculated 
site  location  and  assemblage  attributes.  Reasons  for  this  include 
insensitive  methodologies  or  the  greater  likelihood  of  the  presence  of  a 
foraging  prehistoric  and  historic  economic  strategy  where  groups  "mapped 
out"  the  resource  base.  This  is  likely  due  to  the  patchy  nature  of 
critical  resources  in  the  Red  Desert.  This  is  in  contrast  to  the 
situation  in  the  Powder  River  Basin  where  resources  are  more  clearly 
delineated  (see  Reher  1979).  These  explanations  must  remain  essentially 
untested  hypotheses  and  await  more  rigorous  analysis. 

The  location  of  historic  sheep  camps  was  most  strongly  correlated 
with  ridgetops  in  the  sagebrush  and  greasewood  zones.  This  is  probably 
due  to  favored  location  in  grazing  areas  for  stock. 

There  are  two  issues  that  must  be  addressed  with  regard  to  predic- 
tive model  of  archeological  site  location  and  density.  The  first  is  the 
conclusion  that  models  of  site  location  and  density  can  only  be  made  on 
a  general  basis.  That  is,  there  are  more  of  certain  types  of  sites  in 
certain  areas  than  others.  It  is  not  possible  to  say  when  and  where  and 
how  many  sites  of  which  kind  will  be  found  in  a  given  area.  It  is  quite 
difficult,  if  not  impossible,  to  predict  where  buried  and  stratified 
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sites  might  be  found.  The  Overland  data  show  just  this  problem.  Site 
location  is  a  result  of  multivariate  considerations  on  the  part  of  the 
past  groups.  We  have  not  yet  developed  the  methodological 
sophistication  to  deal  with  all  of  the  multivariate  problems,  especially 
with  respect  to  surface  sites. 

A  second  and  extremely  important  problem  is  that  predictive  models 
cannot  determine  where  and  what  kind  of  buried  sites  will  occur  in  an 
area.  Excavations  in  southwest  and  southcentral  Wyoming  in  the  last 
three  years  have  revealed  strong  evidence  for  buried  sites  not  previous- 
ly known  from  the  area,  both  Paleoindian  and  Early  Archaic  sites.  The 
most  that  we  can  say,  again,  is  that  this  and  such  geologic  deposits  has 
a  better  potential  to  yield  buried  sites  than  other  deposits.  The 
archeological  record  has  always  been  full  of  surprises.  We  have  only 
scratched  the  surface  in  the  Red  Desert  area  and  are  only  beginning  to 
learn  what  the  area  holds  archeologically. 
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